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taaacattgc gagagaaccc cattagcgtc tccggggtga acttgggaag gtctgccgcc 60 
gScaggt?a ?tL g t ttcgg cagtttcacg cagcccttcg cgttgtatcc gcgccaagag 120 
Igcgcgatcg taaaaacgca acttccaccg gtcagtgtag tgaaggtgga Jtgcgtagct 180 
gcggaggtag ctcccgacag gggcgtggtc gacaagaaac ctacgtctgt tggcgttccc 240 
ccgcagcgcg gtgtgctttc ttttccgacg gtggttcgga accgcggcga cgtgataatc 300 
acagggg?gg tgcatgaagc cctgaagaaa attaaagacg ggctcttacg cttccgcgta 360 
ggcgglgaS tgcgtttttc gagatttttc tcatcgaact acggctgcag attcgtcgcg 20 
agcgtgcgta cgaacactac agtttggcta aattgcacga aagcgagtgg tgagaaattc 480 
?cactcgccg ccgcgtgcac ggcggattac gtggcgatgc tgcgttatgt Jtgtggcggg 540 
aaatttccac tcgtcctcat gagtagagtt atttacccgg atgggcgctg ttacttggcc 600 
catatgaggt atttgtgcgc cttttactgt cgcccgttta gagagtcgga ttatgccctc 660 
ggaatgtggc ctacgg?ggc gcgtctcagg gcatgcgttg agaagaactt cggtgtcgaa 720 
qcttgtggca tagctcttcg tggctattac acctctcgca atgtttatca ctgtgattat 780 
gactctgrtt atgtaaaata ttttagaaac ctttccggcc gcattggcgg tggttcgttc 840 
gatccgacat ctttaacctc cgtaataacg gtgaagatta gcggtcttcc aggtggtctt 900 
cctaalaata tagcgtttgg tgccttcctg tgcgatatac gttacgtcga accggtagac 960 
tcgggcggca ttcaatcgag cgttaagacg aaacgtgaag atgcgcaccg aaccgtagag 1020 
gaa?ggg?gg ccggcggatc cgtcgagcaa ccgcgacaaa agaggataga tgagaaaggt 1080 
tqcqqcagag ttcctagtgg aggtttttcg catctcctgg tcggcaacct taacgaagtt 114U 
aggaggaagg tagctgccgg acttctacgc tttcgcgttg gcggtgatat ggattttcat 1200 
?gc?cg?tc? ccacccaagc gggccaccgc ttgctggtgt ggcgccgctc gagccggagc 1260 
g?gtgccttg aactttactc accatctaaa aactttttgc gttacgatgt cttgccctgt 320 
tctggagact atgcagcgat gttttctttc gcggcgggcg gccgtttccc tttagttttg 1380 
atgfctagaa ttagaLccc gaacgggttt tgttacttgg ctcactgccg gtacgcgtgc 4 0 
gcgtttctct taaggggttt tgatccgaag cgtttcgaca tcggtgcttt ccccaccgcg 1500 
gccaagctca gaaaccgtat ggtttcggag cttggtgaaa gaagtttagg "tgaacttg 1560 
tacggSgcat atacgtcacg cggcgtcttt cactgcgatt atgacgctaa gtttataaag 1620 
gatttgcgtc ttatgtcagc agttatagct ggaaaggacg gggtggaaga ggtggtacct 1680 
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tctgacataa ctcctgccat gaagcagaaa acgatcgaag ccgtgtatga tagattatat 1740 

ggcggcactg actcgttgct gaaactgagc atcgagaaag jcttaatcg 1860 
glcgtgcaga gtttgaagaa agatcggccg attgtcaaag tgccctttt ^9^ 192Q 
gcaacacaga attcgctgac gcgtttctac cctcagttcg aacgttagtg 1980 

tcgcattcag atcatcccgc cgccgccgct tctagactgc tggaaa y * cattcc 2 040 
cg'cttatgtg gtaatagcgt ttcagatatt W-ggttgtc ctcttttcca t : ^ 
aagacgcaaa gacgggttca cgtatgtagg ^gtgttgg gg yy taaaattt tg 2160 
cgcgtggtgc gtgatttgca gtattccaac Jtgcgtttgg « J J J ccacgaaagt 2220 
gaagggccac gcaatatcga catttgccac tatcctctgg tggcgccatg 2280 

agtgctatga tgatggtgca ggtgtatgac gc^cccttt y * gtttcttgac 2340 

atcaagaaga aaagccgcat aacgtactta accatggtca cgcccgg g \ 2400 
ggacg^gaat gcgtctacat ggagtcgtta gactgtgaga ttgaagttg 246Q 
gacgtcgtaa tgtacaaatt cggtagttct tgctattcgc ggagatgtat 2520 

gacatcatga ccactccgta cttgacacta Wtggttttc g ? c tagcatt 2580 

gaggtgcgta tgggcgtgaa ttacttcaag attacgaagt a 9 taaactt 2640 

agctgcacca agctcctgag at accgaaga ^taatagtg M atacctagat 2700 
ccacgtttcg ataagaaacg tcgcatgtgt ctgcctgggt "9 cgtgaactca 27 60 

tcgaagtttg tgagtcgcgt tttcgattat |tcgtgtgta attgctc g c 2820 

aaaactttcg agtgggtgtg f^ttcatt aagtctagta g g ggg tttcgccgcg 2880 
ggtaaaataa ttcacaagga tgtgaatttg gacctcaagt 9 J taagaacctt 2940 
qttatgttgg cctctggcgt gcgcagtaga ctagcgtccg agtacct g * 300 o 
agtca?tttt cgggagattg ctcctttatt ^agccacgt ctttcgtgtt g g g g ^ 
a?cagaaaca tgactctgaa ttttaacgaa agacttttac agttagtg J 9 J 3120 
tttgcgacct tggacgtgag ttttctagat ttagattcaa £cttg ga ggcc 3180 

tttgccgagt gtaaggtagc gattgaactc gacgagttgg gttgcttgj, ^9 3240 
gagaatgaaa aaatcaggaa tctggcggga ^"cgattg 99 gtcatccgaa 3300 

atagtggtcg atattgactc taagccttca "gaagcagg aa acggggtt 3360 

aacgccgata agcgggaagt tcagaggccc ^ttgcgtg g gg g atacgcga cg 3420 
gttggggagt tccttcactt ^gtcgtggat tctgccttgc 9 attcttggat 3480 

gatcaacaac ggatcaagtc ttacgtgcgt ttc "ggact gy yy ttcgtgtatg 3540 

Lcaactacg ataatctatc gtttatactg cgagtgcttt cggaaggtta 3500 
ttcgcgtttt tggcgaatcg cggcgactta tctagtcgtg ^ ggttatgatt 3660 

gtgaaagaag ttgctacctc atgcgcgaac Jjgagcgttt ctaaag gg 3720 
accttcgcag cggccgtgtg tgctatgatg "taatagct 9^ ta ^ ct ttttt 3780 

cgggagtata aatcgtatat acatcgttac acgcaagtat £9 9 t g Ctat cgtc 3840 

gaggacagca gttacctacc catagaagtt ctgagttcgg cgatatg gg ^ ^ 39Q0 
acacttttct cctcgggctc gtccataagt "aaacgcct tctt ttt cc 3 960 

ggattctccc tagaggttgt cgtccggaat gttgtgcgag cttacttgtt 4020 

acagcgaccg acggcgtcat acgtggggtt "ctcccaaa ttgtg tctttta 40 80 

ggaaatacgg gtaatgtggc ttaccagtca gctttcattg ccgggg gg y tt 4140 

g?taaaaagt gtgtgagctt aatcttcatc "gcgtgaag Jtactta f 4200 
aagcacggaa tcagtgaatt ctctttcctt agtagtattc g gcacgtgttt 4260 

cttgtggacg agttgaaatc gattattcaa ^ttttg cgctgtagtg 4320 

aaagaagcta ctcaggaagc gattcgtacg acggtcatgc g g y acgtacctt t 4380 
gatgccctta agagcgccgc gggaaaaatt tataacaatt t. y y 4440 
ggtaaggatg aaggctcctc tagcgacggc g^tgtgaag ^tatxt y ^ 45Q0 

ggtgaaggtc cgggtctgaa agggggttcc agctatggct tctcaatttt 9 9 456Q 
tcacgcatta tgtggggagc tcgtcggctt attgttaagg ^ tt tgggaag 4620 

aaactttttg aatttctatc gctcaagctt jacgaattca ? aa cgctctca 4680 

aatagaacgg acgtgggagt ttacgatttt ttgcccacgg g«t J ^ gtgacaag 4740 
tcgatagaag agtgcgacca aattgaagaa ^ttctcggcg 9 agC ctctatc 4800 

gatgcttcgt tgaccgatat gaattacttt gagttctcag ^9 tttggcgatt 4860 

gaggagccgc ctttcgctgg attgcgagga 99tagcaaga acatcgcg ^ cttta 4920 

?tggaatacg cgcataattt gtttcgcatt gtcgcaagca agtgttcg y ^ ^ 

tttcttgctt tcgccgaact ctcaagcgcc cttatcgaga aatttaagg 99 5Q40 
cgtaagagcc agctcgtcgc tatcgtgcgc gagtatactc agagattcct e g g^ ^ 
atgcgtgcgt tgggtttgaa taacgagttc gOTtaaaat ? CCC acttaga 5160 

ggtSSS? a?2SSft ttcSfggag SfcgSa-a Sg'ttttttgc tctcgtgtgt 5220 



-2- 



• 



liii SBi IS a* fe; s g 
» s« s» iSE Si! Si 5 & 

tctaatcggg tcgtgaccga cggggttgaa agactttcgg caaag y * 600Q 

iiiiiiiii iiiiiiii 

gtgaggaaag ggagtaccac cagcgaagaa gtggccgtcg ctttgrcgg y y y 

SS «3S «3 fe? S3 

Lc.aggata cegggggtct »acg.ac,cc S^agt "tattatat 9=a»9«ctt (m 
"g^aSS atgcagS S«c gtacg c gaagaacggc e.O 
tcaacgat.g tgcagggtaa a ? « ? 9tac,t ttgcacatt. aggatttcca egatcacg^ w| 

is is s= si 1=1 ill i 

? a ssSg ssss n«= sssSg xsss ™ 

111 III ill ill! Hi pi I 

"aatcgcca ccglgaagg, tgfaagcgaa ggtaagagc, ? cat,o,=at taacgaaatt 7320 
gag.agSgl ZSSZSZ SSggtt £ g, f 

S» =Ka =agg SSSSS sr < ««s 

« SSM «K 3Sg = - 

attatcaatc tcaacgtgaa gaaggacgtg gaagataaca gtaggtgcaa ggc^cg y 

SS 2Si lii iEi SI 2 1 i 

Ha ESSS SacSS £aaS c gS 

~ Kte s» — < « ri 

acgtartcci Ltcagatta aagcattaat gaaggatgtt gaatcgoctt tggaaattga 8220 
SSSt a t 9 ,tcg?ttta ,g?tgatggt gaagcgtgac gctaaggtg. ag agactc 8280 
ttcttgttta actaaacaca gcgccgctca aaatatcatg "tcatoy atettaaacc 8400 

££2E SSfcgg SXSEE SSSSi »S ?™ 8J60 

gcttggtgal gacgatgtg? a?ca?atagg tgaagttgat ttctcaaagt acgacaagtc 8520 
tcaagatgct ?tcgtgaagg cttttgaaga agtaatgtat jaggaactcg ggttgatga 8580 
agagttgctg gctatctgga tgtgcggcga gcjgttatcg atagctaaca ctctcga gg 

JSffi EESS SS'tSS SSSSE TacgtfagL .tt« 8.0 
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„fi-ni-»ratc tcgaqcqatg attotttaat tttttctcgc agcgagattt cgaattatgc 8820 
9 cgaSa=a« SSgaca tgggttttga gacaaaattt »t ? tcc==.a ? tgtc==gta 
c?tt?gttct aaatttgttg ttatgtgtgg tcataagacg "ttttgttc ==9acccgta 83 

sssis rdssis sssnss ss?2n ssssss s™ s ,o 

r=S"g» "tgtggct ? ta,a.t«ga ggttcaaacc ggcaacacca ccttgg g t 9120 

lli ilii SIS sra iill SSI i 
s sss s s - - 

«s =i SI IE iii S5 ss 
III i = sfe ssss =i i 

gagtaaSg aaagttaaag gttcgtttt, tagagattta aaa=gttg,g tgggtt^ 9780 

S?=gg= "SaSg? S * ^ » -0 

gtctgaggct catctgccag ggttgatagc tctctttatt jaggctgtca ttagttgcg 

SSS= USERS Sig 1 ~ IKS 

sxra sss rtS - s 

ccgcaacaat acttttgttg tgcgagcttc tggaggcgat ctaaatctcg ^99^ 
tg?tgatcgt gcgtttctca cgcacctctt ctctttaaca tcgctggaac ctgacctcac ^ 

tttggatatc tcgaatctga aagaatcttt atcaaaaacg Q ac V c **l* ttrttacatc 10440 
tttgagaggt gtcgatggaa gaaaagaaga cgttagagta aacaaaaaca ttcttacgtc 10440 
^nf^i-nrfr rcctaccrtqa acagaacgct taagatatta gagicddLLL uacidd y 
?gc?aagag? a^gaatgaga gtgcgcgagt taagtgcgat ttagtgctga taggaggatc 10560 
Scata?c?t cctggcctgg cagacgtact aacgaagcat cagagcgttg atcgtatctt 10620 
aagagtttcg gatcctcggg ctgccgtggc cgtcggttgc 9«ttatatt cttcatgcct 
ctcaggatct ggggggttgc tactgatcga ctgtgcagct "cactgtcg ctatag gg 
cagaagttgt catcaaatca tttgcgctcc agcgggggca ccgatcccct "tcagga g 
catgcctttg tacttagcca gggtcaacaa gaactcgcag cgtgaagtcg ccgtgtrtga 
aggggagtac gttaagtgcc ctaagaacag aaagatctgt ^gcaaata taagattttt 10920 
tg!?atagga gtgacgggtg attcgtacgc acccgttacc "ctatatgg Jtttctccat 10980 
t?caagcgta ggagccgttt cattcgtggt gagagg c agggta age ..gtgtc^ n 
TttllTtTt SSS ataaagt?" tctcggtttg Stctacata gaaaggcgga 111 
traacaaata cttttcacta aggatgaagc gattcgatac gecgattcaa ttgatatege 1122U 
Stg'tgcta aaggaatata aaagttacgc ggccagtgcc ttaccaccag jcgaggatgt 11280 
Sgaattactc ctgggaaagt ctgttcaaaa agttttacgg Jjaagcagac tggaagaaat 
acctctctag gagcatagca gcacactcaa gtgaaattaa aactctacca g^attcg 

sssn? ixi* ssss ssss? ss? : « tSS »»° 

gaataacggt ggaagaagca gcatacgatc ttacgaatcc =«5gcttat >™ 

SSE2 skse ssss = ss 
ssss ssssr. sScfgcfg .sss ssse ^ g n.*, 

gcgtgggcga cta?ctag?t Lcgctatgt ccctgtttga gcagaggacc caaaaatege 11880 
ag?c?ggcaa catctctctg tacgaaaagt actgtgaata catcaggacc tacttaggga 11940 
q?acagacct gttcttcaca gcgccggaca ggattccgtt acttaeggge atcctatacg 12000 
Sttttqtaa ggaatacaac gttttctact cgtcatataa gagaaaegtc gataatttca 12060 
gaScSc?? ggegaattat atgcctttga tatctgacgt ctttgtcttc cagtgggtaa 12120 
aacccgcgcc gga?gttcgg ctgctttttg agttaagtgc ageggaacta aegctggagg 12180 
JSccaSct gagtttgata gattctcaag ttgtggtagg tcatatctta agataegtag 12240 
aatcctacac aSagatcca gccatcgacg cgttagaaga caaactggaa gcgatactga 12300 



aaagtagcaa 



tccccgtcta tcgacagcgc aactatgggt tggtttcttt tgttactatg 12360 
gtgagtttcg tacggctcaa agtagagtag tgcaaagacc aggcgtatac aaaacacctg 1^ 
Ltcagtggg tggatttgaa ataaacatga aagatgttga ^aattcttc 9 12540 
agagagaatt gcctaatgta tctttgcggc gtcagtttaa cggagcta^ ^ 
ctttcaaaat atttaaaaac ggaaatataa g"tcagacc za y y a 12660 

ctagagagtt ctggtatctg aacatagact acttcaggca cgcgaatagg ^ 1272Q 
ccgaagaaga aatactcatc ctaaacaaca taagcgttga tgttaggaag g y 
agagagcgtg caatacccta cctagcgcga agcgctttag taaaaatcat J 9 1284Q 
tacaatcatc acgccaagag cggaggatta aagacccatt ^agtcctg J 129Q0 
tatatgagtt ccaacacaag cgtgccggtt Wgjtctcg aagcactcga g ^ ^ 
gtcgtgctga ccacgcgaaa ggaagcggtt gataagtttt "aatg 13Q20 
LtLctcat cagttgacag cagccgatta agcgattcgg aagtaaaaga agtgt g g 
aaaagtaaag aaagtttcaa aagcgaactg gcctccactg acgagcactt cgtcta 
attatatttt tcttaatccg atgtgctaag atatcgacaa gtgaaaaggt 132Q0 
ggtagtcata cgtacgtggt cgacggaaaa acgtacaccg "ctjga g tq cqttctgt 13260 
aacatgatga aaagtctcac gaagaagtac aaacgagtga atggtctgcg 
tgcgcgtgcg aagatctata tctaaccgtc gcaccaataa tgtcagaacg cttta^ ^ 
aaagccgtag ggatgaaagg tttgcctgtt ggaaaggaat acttagg y * 13440 
tcgggaacta gcaaactgat gagcgatcac gacagggcgg tctccatcgt i350Q 
aa?gctgtcg atcgtagcgc tttcacgggt g9«agagaa taataltaaa cactagtgct 13560 
ctagggaggt actaagcacg gtgtgctata fgcgtgcta taataataaa <= ^ 1362Q 
taagtcgcgc agaagaaaac gtatggagt tgatgtccga cagcaacctt 9 *J n68 

tgataaccga cgcctctagt ctaaatggtg tc 9 a cady ^ n ,, ataatq ttcggtctac 13740 
aaaaaatgtt ggtgcagaaa ggggctccta acgagggtat agaagtggtg 138Q0 
tcctttacgc actcgcggca agaaccacgt ctcctaaggt tcagcgcgca g g y 
ttatattttc aaatagtttc ggagagagga atgtggtagt aacagagggt g J 1392Q 

aggtactcga cgggtgtgcg cctctcacta g^tcactaa taaacttaga acg gg i398q 
gtactttcac tgaggcttac gttgactttt Statcgcgta taagcacaaa * 14Q40 
?caacgccgc ggcggaattg gggattccag ctgaagattc ^acttagct 9= 9 1A1QQ 
tgggtacttg cccgaagctc tctgaattac agcaaagtag ^agatgttc g g g y 

™s ssss s xj ?iS 

sssss ssss * ~ ^ 4 »s 
ass: ssss lg|» s» bsss: issss 

gtttttccta gagactggta gtgtcttttg ^""ccti: g y y atcgca ttg 14580 

agcggtgcga catttgcgca ccttcttcga agctaacaat "cttctttg g g y ^ q 
cggtaccatg gagtattgtt tgaagcaggt actaactgaa actgaatcta \ 147O0 

tttttgcgaa gaaagaaatc gttaagatga 999"^^ 9tctcctta g y y 
acattctgaa aagatcgact gacatgttac gaaacataga "gtggggtc 1482Q 
aagaatgtat caaggcattc tcgacgataa cgcgagacct acattgtgcg aagg i488() 
accagtgggg tgttgacact gggttatatc agcgtaattg ^^gaaaaa ^gttt g 
acacgg?gga gtcaaacata cggttggctc jacctctcgt gcgtgaaaaa gtggcgg^ i500Q 
atttttgtaa ggatgaacca aaagagctag tagcattcat cacgcg g « 1505Q 
tcacgggcgt gggagtgaga gaagcggtga agagggaaat 9^ctctctt 1512Q 
ttttaaataa aatgtctttg gaaatggcgt "tacatgtc a ^agcg ^9 9 1518Q 

ctgaatggtt agaactaaaa ttttcacctg tgaaaatctt tagagatctg c g g i524Q 
tggaaacgct caacgaattg tgcgccgaag atgatgttca ^tcgacaaa g y y 
a?ggggacga aaatcacgac ctcgaactcc aagacgaatg ttaaacattg gtta g i53go 
acgaaaatga ttagtaaata ataaatcgaa cgtgggtgta tctacctgac 9 15420 
aagctgttac tgagtaatta aaccaacaag tgttggtgta atgtgta g 15480 
aaaaatccgt ttgtagaacg gtgtttttct cttctttatt i-llcl i55Q0 
aaaaaaaaaa aagcggccgc 



<210> 2 
<211> 7920 
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<212> DNA t 

<213> Grapevine Leafroll Virus (type Z) 



1= EiS Sil SSi IS Hi 1 

■■■BBSI 

■saiaii 

s~~ ssss g«=s I gs;s sstxs ss 

Si iS5 3s ss |i SB lis! S 

tgccttgaac tttactcacc atctaaaaac tttttgcgtt acgatgtctt gc 9 
ggagactatg cagcgatgtt ttctttcgcg ? cg ? gcggcc £ttcccttt agttttg g 
actagaatta gatacccgaa cgggttttgt tacttggctc ^gccgy 1500 
tttc?cttaa ggggttttga tccgaagcgt ttcgacatcg £gctttccc caccgcggcc 
aagctcagaa accgtatggt ttcggagctt ^tgaaagaa gttaggttt ^acttg 

SSSS tftfg^gga KS££ SSS ~ 1680 

gaSataactc c?gccatgaa gcagaaaacg atcgaagccg tgtatgatag attatatggc 

EESS -o 

HSc SS2S fg^g -g lJ-0 

™* ~ IS f g Ss SS 

EIIHI I Ss #5 «i ESS Is 

aagaagaaaa gccgcataac gtacttaacc atggtcacgc ccggcgagtt tcttga gg 
cgcgaatgcg tctacatgga gtcgttagac tgtgagattg aagttgatgt ^acgcgg 
gtcgtaatgt acaaattcgg tagttcttgc tattcgcaca jgctttcaat catca gg ^ 
atcatgacca ctccgtactt gacactaggt ggttttctat tcagcgxgg y 
gtgcgtatgg gcgtgaatta cttcaagatt acgaagtccg jagtatcgcc tagcatt g^ ^ 

™a c= f g ™ c = g .00 

KS S£ ffaf t ^ Wjg 2-20 

aaaataattc acaaggatgt gaatttggac ctcaagtacg tcgagagttt cgccgcgg 

S3 ilii Si IS Ss '«! ss 
sfc jssus Sil Ell 1 i 

££££ SSSSS H3?SS c?e JtlcU-c 3300 
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qccgataagc gggaagttca gaggcccggt ttgcgtggtg gttctagaaa cggggttgtt 3360 
ggggag?tcc ??cac?tcgt cgtggattct gccttgcgtc ttttcaaata cgcgacggat 3420 
Sacaacgga tcaagtctta cgtgcgtttc ttggactcgg cggtctcatt cttggattac 3480 
aactacgata atctatcgtt tatactgcga gtgctttcgg aaggttattc gtgtatgttc 
qcgttSgg cgaatcgigg cgacttatct agtcgtgtcc gtagcgcggt gt gt gctgtg 3600 
aaagaagt?g c?acctcatg cgcgaacgcg agcgtttcta aagccaaggt tatgattacc 3660 
?tcgcagcgg ccgtgtgtg? tatgatgttt aatagctgcg gtttttcagg c^ggtcgg 3720 
gagtSLIt cgtatataw tcgttacacg caagtattgt ttgacactat cttttttgag 3780 
aacaqcagtt acctacccat agaagttctg agttcggcga tatgcggtgc tatcgtcaca 3840 
?ttt?cSct cgggctcgtc cataagttta aacgccttct tacttcaaat taccaaagga 3900 
ttctccctag agg?tgt?gt ccggaatgtt gtgcgagtca cgcatggttt gagcaccaca 3960 
gcgaccgacg gcgtcata^g tggggttttc tcccaaattg tgtctcactt jcttgttgga 02 
Ltacaagta atgtggctta ccagtcagct ttcattgccg gggtggtgcc tcttttagtt 4USU 
SlgStaat cttcatcttg cgtgaagata cttattccgg "ttattaag 140 
cacggaaLa gtgaattctc tttccttagt agtattctga agttcttgaa gggtaagctt 4200 
gtggfcgag? tgaaatcgat tattcaaggg gtttttgatt ccaacaagca cgtgtttaaa 2 
aaaactactc aggaagcgat tcgtacgacg gtcatgcaag tgcctgtcgc tgtagtggat yzu 
gcccttaaga gcgccgcggg aaaaatttat aacaatttta ctagtcgacg tacctttggt 
aaggatgaag gctcctctag cgacggcgca tgtgaagagt atttctcatg cgacgaaggt 444U 
gaaggtccgg gtctgaaagg gggttccagc tatggcttct caattttagc gtcttttca 4500 
cacattatqt ggggagctcg tcggcttatt gttaaggtga agcatgagtg ttttgggaaa 45bu 
SSSgalt ttSatcgct caagcttcac gaattcagga ctcgcgtttt tgggaagaat 4620 
aaaacgqacg tgggagttta cgattttttg cccacgggca tcgtggaaac gctctcatcg 4680 
Sgaagag? gSgacIaaat tgaagaactt ctcggcgacg acctgaaagg tgacaaggat 4740 
gc??cg??ga ccgatatgaa ttactttgag ttctcagaag acttcttagc ctctatcgag 4800 
gagccgcc?t tcgctggatt gcgaggaggt agcaagaaca tcgcgatttt ^gattttg 8 0 
gaatacgcgc ataatttgtt tcgcattgtc gcaagcaagt gttcgaaacg acctttattt 49ZU 
Stgctttcg ccgaactctc aagcgccctt atcgagaaat ttaaggaggt tttccctcgt 4980 
aaaagccagc tcgtcgctat cgtgcgcgag tatactcaga gattcctccg aagtcgcatg 5040 
cScgSgg gtttglataa cgagttcgtg gtaaaatctt tcgccgattt gctacccgca 5100 
SaXglagc ggaaggtttc aggttcgttc ttagctagtg tttatcgccc acttagaggt 5160 
Sc?cata?a ?gtg?gtttc agcggagcga cgtgaaaagt "tttgctct cgtgtgttta 5220 
atcgggttaa gtctcccttt cttcgtgcgc atcgtaggag cgaaagcgtg cgaagaactc 5280 
qtgtcctcag cgcgtcgctt ttatgagcgt attaaaattt ttctaaggca gaagtatgtc 5340 
?c?ctttcta a?ttct£ttg tcacttgttt agctctgacg ttgatgacag "ccgcatct 5400 
qcaqqgttga aaggtggtgc gtcgcgaatg acgctcttcc accttctggt tcgccttgct 5460 
ag?g£cSc ta g tcg?Lgg gtgggaaggg ttaaagctac tcttatcgca ccacaacttg 
ttatttttqt qttttgcatt ggttgacgat gtgaacgtcc ttatcaaagt tcttgggggt so»u 
c ftctttft ftgtg'caacc XtcJtttcc ttgtttgcgg cgatgcttct acaaccggac 
aqqtttgtgg agtattccga gaaacttgtt acagcgtttg aatttttctt aaaatgttcg 
cctcScqcgc ctgcactact caaagggttt tttgagtgcg tggcgaacag cactgtgtca 5760 
aaaaccgt?c gaagacttct tcgctgtttc gtgaagatgc tcaaacttcg aaaagggcga 5820 
qgqttqcq^g cggatggtag gggtctccat cggcagaaag ccgtacccgt cataccttct 5880 
aafcgg g?cg tgLcfacgg gg?tgaaaga ctttcggtaa agatgcaagg agttgaagcg 
ttqcataccq aattgagaat cttagaagat ttagattctg ccgtgatcga aaaactcaat buuu 
aaacgcagaa atcgtgacac taatgacgac gaatttacgc gccctgctca tgagcagatg 6060 
cSSaSca ccact?tctg ttcgaaagcc aactctgctg gtttggccct ggaaagggca 6120 
gtg5?£gg aagacgcta? aaagtcggag aaactttcta agacggttaa tgagatggtg 6180 
aaqaaaggqa gtaccaccag cgaagaagtg gccgtcgctt tgtcggacga tgaagccgtg 6240 
gaagaaa?ct ctgttgctga cgagcgagac gattcgccta agacagtcag gataagcgaa 6300 
tacctaaata ggttaaactc aagcttcgaa ttcccgaagc ctattgttgt ggacgacaac bJbU 
aaggSaccg ggggtctaac gaacgccgtg agggagtttt attatatgca agaacttgct 6420 
c?tt?cgaa? £clacagcaa actgtgcacc tactacgatc aactgcgcat agtcaacttc 6480 
gatcgt?ccg tagcaccatg cagcgaagat gctcagctgt acgtacggaa gaacggctca 6540 
Sgatagtgc agggtaaaga ggtacgtttg cacattaagg atttccacga tcacgatttc 6600 
ctatttqacg gaaaaatttc tattaacaag cggcggcgag gcggaaatgt tttatatcac bbbu 
qacaacctcg cgttcttggc gagtaatttg ttcttagccg gctacccctt ttcaaggagc 6720 
??catc?tca cgaattcgtc ggtcgatatt ctcctctacg aagctccacc cggaggtggt 6780 
aagacgacga cgctgat?ga c?cg?tcttg aaggtcttca agaaaggtga ggtttccacc 6840 



-7- 



• 



6900 
6960 



atqatcttaa ccgccaacaa aagttcgcag gttgagatcc taaagaaagt gg^gaaggaa 
gtSctaaca ttgaatgcca gaaacgtaaa gacaaaagat ctccgaaaaa ggcatttac 

s» ~ li S il I' ?ss 
EH ill S £s «s »s i 
Ss ssss s» ssss s ii 

SI iSi! SI IIS if | |i i 

liiliiililllliil 

Sri £XS esse sssss sees ssssss ?s 



<210> 3 
<211> 2639 

<212> PRT t 

<213> Grapevine Leafroll Virus (type Z) 

<400> 3 



Thr Leu Arg Glu Asn Pro lie Ser Val Ser Gly Val Asn Leu Gly Arg 
5 10 



Ser Ala Ala Ala Gin Val He Tyr Phe Gly Ser Phe Thr Gin Pro Phe 
Ala Leu Tyr Pro Arg Gin Glu Ser Ala lie Val Lys Thr Gin Leu Pro 
Pro Val Ser Val Val Lys Val Glu Cys Val Ala Ala Glu Val Ala Pro 



50 55 60 



Gin Arg Gly Val Leu Ser Phe Pro Thr Val Val Arg Asn Arg Gly Asp 
85 90 



Asp Arg Gly Val Val Asp Lys Lys Pro Thr Ser Val Gly Val Pro Pro 

Va: 

Val lie He Thr G^y Val Val His Glu Ala Leu Lys Lys lie Lys Asp 

100 105 nu 

Gly Leu Leu Arg Phe Arg Val Gly Gly Asp Met Arg Phe Ser Arg Phe 

Phe Ser Ser Asn Tyr Gly Cys Arg Phe Val Ala Ser Val Arg Thr Asn 



135 

Thr Thr Val Trp Leu Asn Cys Thr Lys Ala Sec Gly Glu Lys Phe Ser 

III Ala Ala Ala Cys Thr Ala Asp Tyr Val Ala Met Leu Arg Tyr Val 

Cys Gly Gly Lys III Pro Leu Val Leu Met Ser Arg Val lie Tyr Pro 

180 iyu 
Asp Gly Arg Cys Tyr Leu Ala His Met Arg Tyr Leu Cys Ala Phe Tyr 

195 200 
Cys Arg Pro Phe Arg Glu Ser Asp Tyr Ala Leu Gly Met Trp Pro Thr 

Val Ma Arg Leu Arg Ala Cys Val Glu Lys Asn Phe Gly Val Glu Ala 

9 9 R 230 Z oO 

Cys Gly He Ala Leu Arg Gly Tyr Tyr Thr Ser Arg Asn Val Tyr His 
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Cys Asp Tyr Asp Ser Ala Tyr Val Lys Tyr Phe Arg Asn Leu Ser Gly 

260 2bo ' u 

Arg lie Gly Gly Gly Ser Phe Asp Pro Thr Ser Leu Thr Ser Val He 

275 280 , tvt 

Thr Val Lys lie Ser Gly Leu Pro Gly Gly Leu Pro Lys Asn lie Ala 

Phe Gly Ala Phe Leu Cys Asp He Arg Tyr Val Glu Pro Val Asp Ser 

G°iy Gly He Gin Ser Ser Val Lys Thr Lys Arg Glu As P Ala His Arg 

325 ^30 
Thr Val Glu Glu Arg Ala Ala Gly Gly Ser Val Glu Gin Pro Arg Gin 

Lys Arg lie Isp Glu Lys Gly Cys Gly Arg Val Pro Ser Gly Gly Phe 

3 60 ooo 17v n 

Ser His Leu Leu Val Gly Asn Leu Asn Glu Val Arg Arg Lys Val Ala 

Ala Gly Leu Leu Arg Phe Mg Val Gly Gly Asp Met As P Phe His Arg 

ooc: 390 

Ser Phe Ser Thr Gin Ala Gly His Arg Leu Leu Val Trp Arg Arg Ser 

405 41U 
Ser Arg Ser Val Cys Leu Glu Leu Tyr Ser Pro Ser Lys Asn Phe Leu 

Arg Tyr Asp Val Leu Pro Cys Ser Gly Asp Tyr Ala Ala Met Phe Ser 

Phe Ala Ala Gly Gly Arg Phe Pro Leu Val Leu Met Thr Arg lie Arg 

j- n 455 460 

Tyr Pro Asn Gly Phe Cys Tyr Leu Ala His Cys Arg Tyr Ala Cys Ma 

Phe Leu Leu Arg Gly Phe As P Pro Lys Arg Phe Asp He Gly Ala Phe 

485 490 
Pro Thr Ala Ala Lys Leu Arg Asn Arg Met Val Ser Glu Leu Gly Glu 

Arg Ser Leu Gly Leu Asn Leu Tyr Gly Ala Tyr Thr Ser Arg Gly Val 

Phe His Cys Asp Tyr Asp Ala Lys Phe He Lys Asp Leu Arg Leu Met 

Ser Ma Val He Ala Gly Lys Asp Gly Val Glu Glu Val Val Pro Ser 

Asp lie Thr Pro Ala III Lys Gin Lys Thr He Glu Ala Val Tyr Asp 

565 570 
Arg Leu Tyr Gly Gly Thr Asp Ser Leu Leu Lys Leu Ser lie Glu Lys 

Asp Leu He Asp Phe Lys Asn Asp Val Gin Ser Leu Lys Lys Asp Arg 

Pro lie Val Lys Val Pro Phe "r Met Ser Glu Ala Thr Gin Asn Ser 

Leu 5nr Arg Phe Tyr Pro "in Phe Glu Leu Lys Phe Ser His Ser Ser 

III Ser Asp His Pro Ma Ala Ala Ma Ser Arg Leu Leu Glu Asn Glu 

645 650 
Thr Leu Val Arg Leu Cys Gly Asn Ser Val Ser Asp He Gly Gly Cys 

Pro Leu Phe III Leu His Ser Lys Thr Gin Arg Arg Val His Val Cys 

680 byb 
Arg Pro Val Leu Asp Gly Lys Asp Ala Gin Arg Arg Val Val Arg Asp 

Leu Gin Tyr Ser Asn Val Arg Leu Gly Asp Asp Asp Lys He Leu Glu 
705 710 715 
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Gly Pro Arg Asn lie Asp He Cys His Tyr Pro Leu Gly Ala Cys Asp 

His Glu Ser Ser III Met Met Met Val Gin Val Tyr Asp Ala Ser Leu 

740 745 
Tvr Glu He Cys Gly Ala Met lie Lys Lys Lys Ser Arg He Thr Tyr 

755 760 765 -i 

Leu Thr Met Val Thr Pro Gly Glu Phe Leu Asp Gly Arg Glu Cys Val 

770 77 5 780 , „ 

T yr Met Glu Ser Leu Asp Cys Glu He Glu Val Asp Val His Ala Asp 

7ftS 790 

Val Val Met Tyr Lys Phe Gly Ser Ser Cys Tyr Ser His Lys Leu Ser 

lie lie Lys Asp He Met Thr Thr Pro Tyr Leu Thr Leu Gly Gly Phe 

820 825 
Leu Phe Ser Val Glu Met Tyr Glu Val Arg Met Gly Val Asn Tyr Phe 

Lys He Thr Lys Ser Glu Val Ter Pro Ser He Ser Cys Thr Lys Leu 

850 855 860 

Leu Arg Tyr Arg Arg Ala Asn Ser Asp Val Val Lys Val Lys Leu Pro 

fi ,r 870 875 

Arg Phe Asp Lys Lys Arg Arg Met Cys Leu Pro Gly Tyr Asp Thr He 

885 890 

Tyr Leu Asp Ser Lys Phe Val Ser Arg Val Phe Asp Tyr Val Val Cys 

900 905 
Asn Cys Ser Ala Val Asn Ser Lys Thr Phe Glu Trp Val Trp Ser Phe 

915 920 9Zb 

lie Lys Ser Ser Lys Ser Arg Val He He Ser Gly Lys He He His 

Lys III Val Asn Leu Asp Leu Lys Tyr Val Glu Ser Phe Ala Ala Val 

950 9 j j 

Met Leu Ala Ser Gly Val Arg Ser Arg Leu Ala Ser Glu Tyr Leu Ala 

965 970 

Lys Asn Leu Ser His Phe Ser Gly Asp Cys Ser Phe He Glu Ala Thr 

Ser Phe Val Leu Arg Glu Lys lie Arg Asn Met Thr Leu Asn Phe Asn 

995 1000 1005 

Glu Arg Leu Leu Gin Leu Val Lys Arg Val Ala Phe Ala Thr Leu Asp 

1010 1015 1020 

Val Ser Phe Leu Asp Leu^sp Ser Thr Leu Glu^Ser He Thr As^Phe 

Ma 5 Glu Cys Lys Val Affile Glu Leu Asp Glu Leu Gly Cys Leu Arg 

1045 1050 xvdd 

Ala Glu Ala Glu Asn Glu Lys lie Arg Asn Leu Ala Gly Asp Ser He 

1060 1° 65 10 0 

Ala Ala Lys Leu Ala Ser Glu He Val Val Asp He Asp Ser Lys Pro 

1075 1080 
Ser Pro Lys Gin Val Gly Asn Ser Ser Ser Glu Asn Ala Asp Lys Arg 

1090 I 095 n w 1 

Glu Val Gin Arg Pro Gly Leu Arg Gly Gly Ser Arg Asn Gly Val Val 

-j^-^q 1115 x x ^. u 

Gly 5 Glu Phe Leu His Phe Val Val Asp Ser Ala Leu Arg Leu Phe^Lys 

Tyr Ala Thr Asp Glfcin Arg He Lys^Ser Tyr Val Arg Phe^Leu Asp 

Ser Ala Val Serine Leu Asp Tyr Asn Tyr Asp Asn Leu Ser Phe He 

1155 1160 H65 

Leu Arg Val Leu Ser Glu Gly Tyr Ser Cys Met Phe Ala Phe Leu Ala 

1170 1175 1180 

Asn Arg Gly Asp Leu Ser Ser Arg Val Arg Ser Ala Val Cys Ala Val 



-10- 



1190 1195 1200 

iyfdu Val Ala Thr Ser Cys Ala Asn Ala Ser Val Ser Lys Ala Lys 

1205 1210 
Val Met He Thr Phe Ala Ala Ala Val Cys Ala Met Met Phe Asn Ser 

1220 1225 1ZJU 

Cys Gly Phe Ser Gly Asp Gly Ar^Glu Tyr Lys Ser Tyr^Ile His Arg 

Tyr Thr Gln'val Leu Phe Asp ThrV Phe Phe Glu Asp Ser Ser Tyr 

lotn 1255 I2b0 

Leu Pro lie Glu Val Leaser Ser Ala He Cystty Ala He Val^hr 

Lefphe Ser Ser Gly Server lie Ser Leu Asn Ala Phe Leu Leu Gin 

1285 1290 
lie Thr Lys Gly Phe Ser Leu Glu Val Val Val Arg Asn Valval Arg 

Val Thr His Gly°Leu Ser Thr Thr Ala Thr Asp Gly Val^le Arg Gly 

Val Phe Se^Gln lie Val Ser H^Leu Leu Val GlyAsn Thr Gly Asn 

Val Ala°Tyr Gin Ser Ala Phflle Ala Gly Val Val Pro Leu Leu Val 

i^yiR 1350 1 j j o 

Lys Lys Cys Val Ser Leu lie Phe lie Leu Arg Glu Asp Thr Tyr Ser 

1365 1370 
Gly Phe He Lys His Gly He Ser Glu Phe Ser Phe Leu Ser Ser lie 

1380 1385 
Leu Lys Phe Leu Lys Gly Lys Leu Val Asp Glu Leu Lys Ser He He 

1W 1400 14Ub , 

Gin Gly Val Phe Asp Ser As^Lys His Val Phe Lys^Glu Ala Thr Gin 

Glu Affile Arg Thr Thr^Met Gin Val Pro_Val Ala Val Val^sp 

A 4 la 5 Leu Lys Ser Ala Ma^ly Lys He Tyr^Asn Asn Phe Thr Ser^Arg 

Arg Thr Phe Gly Ly^Asp Glu Gly Ser Ser Ser Asp Gly Ala Cys Glu 

1460 14 65 iq 

Glu Tyr Phe Ser Cys Asp Glu Gly Glu Gly Pro Gly Leu Lys Gly Gly 

1475 1480 1485 

Ser Ser Tyr Gly Phe Ser He^Leu Ala Phe Phe Ser^Arg He Met Trp 

Gly Ma 0 Arg Arg Leu Ilej^Lys Val Lys His^Glu Cys Phe Gly^ys 

ieu%he Glu Phe Leu Se'Aeu Lys Leu His Glu Phe Arg Thr Arg Val 

1525 1530 i3JJ 

Phe Gly Lys Asn Arg Thr Asp Val Gly^Val Tyr Asp Phe Leu^Pro Thr 

Gly He Val Gl^Thr Leu Ser Ser He Glu Glu Cys Asp Gin He Glu 

1555 1560 15 

Glu Leu Leu Gly Asp Asp Leu Lys Gly Asp Lys Asp^Ala Ser Leu Thr 

Asp Me^Asn Tyr Phe Glu Phaser Glu Asp Phe Leu Ala Ser Ilejlu 

icqc 1590 XD-?3 

Glu Pro Pro Phe Ala Gly Leu Arg Gly Gly Ser Lys Asn He Ala lie 

1605 1610 
Leu Ala He Leu Glu Tyr Ala His Asn Leu Phe Arg He Val Ala Ser 

1620 1625 idou 

Lys Cys Ser Lys Arg Pro Leu Phe Leu Ala Phe Ala Glu Leu Ser Ser 

1635 1640 1 

Ala Leu He Glu Lys Phe Lys Glu Val Phe Pro Arg Lys Ser Gin Leu 
1650 1655 1660 
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Val Ala lie Val Arg Glu Tyr Thr Gin Arg Phe Leu Arg Ser Arg Met 
1665 1670 1675 1680 

Arq Ala Leu Gly Leu Asn Asn Glu Phe Val Val Lys Ser Phe Ala Asp 

1685 1690 1695 

Leu Leu Pro Ala Leu Met Lys Arg Lys Val Ser Gly Ser Phe Leu Ala 

1700 1705 1710 

Ser Val Tyr Arg Pro Leu Arg Gly Phe Ser Tyr Met Cys Val Ser Ala 

1715 1720 1725 

Glu Arq Arg Glu Lys Phe Phe Ala Leu Val Cys Leu He Gly Leu Ser 

1730 1735 1740 

Leu Pro Phe Phe Val Arg He Val Gly Ala Lys Ala Cys Glu Glu Leu 
1745 1750 1755 1760 

Val Ser Ser Ala Arg Arg Phe Tyr Glu Arg He Lys He Phe Leu Arg 

1765 1770 1775 

Gin Lys Tyr Val Ser Leu Ser Asn Phe Phe Cys His Leu Phe Ser Ser 

1780 1785 1790 

Asp Val Asp Asp Ser Ser Ala Ser Ala Gly Leu Lys Gly Gly Ala Ser 

P 1795 1800 1805 

Arq Met Thr Leu Phe His Leu Leu Val Arg Leu Ala Ser Ala Leu Leu 

1810 1815 1820 

Ser Leu Glv Trp Glu Gly Leu Lys Leu Leu Leu Ser His His Asn Leu 
1825 1830 1835 1840 

Leu Phe Leu Cys Phe Ala Leu Val Asp Asp Val Asn Val Leu He Lys 

1845 1850 1855 

Val Leu Gly Gly Leu Ser Phe Phe Val Gin Pro He Phe Ser Leu Phe 

I860 1865 1870 

Ala Ala Met Leu Leu Gin Pro Asp Arg Phe Val Glu Tyr Ser Glu Lys 

1875 1880 1885 

Leu Val Thr Ala Phe Glu Phe Phe Leu Lys Cys Ser Pro Arg Ala Pro 

1890 1895 1900 

Ala Leu Leu Lys Gly Phe Phe Glu Cys Val Ala Asn Ser Thr Val Ser 
1905 1910 1915 1920 

Lvs Thr Val Arg Arg Leu Leu Arg Cys Phe Val Lys Met Leu Lys Leu 

1925 1930 1935 

Arq Lys Gly Arg Gly Leu Arg Ala Asp Gly Arg Gly Leu His Arg Gin 

1940 1945 1950 

Lys Ala Val Pro Val lie Pro Ser Asn Arg Val Val Thr Asp Gly Val 

1955 1960 1965 

Glu Arg Leu Ser Val Lys Met Gin Gly Val Glu Ala Leu Arg Thr Glu 

1970 1975 1980 

Leu Arq He Leu Glu Asp Leu Asp Ser Ala Val He Glu Lys Leu Asn 
1985 1990 1995 2000 

Arq Arq Arg Asn Arg Asp Thr Asn Asp Asp Glu Phe Thr Arg Pro Ala 

2005 2010 2015 

His Glu Gin Met Gin Glu Val Thr Thr Phe Cys Ser Lys Ala Asn Ser 

2020 2025 2030 

Ala Gly Leu Ala Leu Glu Arg Ala Val Leu Val Glu Asp Ala He Lys 

2035 2040 2045 

Ser Glu Lys Leu Ser Lys Thr Val Asn Glu Met Val Arg Lys Gly Ser 

2050 2055 2060 

Thr Thr Ser Glu Glu Val Ala Val Ala Leu Ser Asp Asp Glu Ala Val 
2065 2070 2075 2080 

Glu Glu He Ser Val Ala Asp Glu Arg Asp Asp Ser Pro Lys Thr Val 

2085 2090 2095 

Arq He Ser Glu Tyr Leu Asn Arg Leu Asn Ser Ser Phe Glu Phe Pro 

2100 2105 2110 

Lys Pro He Val Val Asp Asp Asn Lys Asp Thr Gly Gly Leu Thr Asn 

2115 2120 2125 

Ala Val Arg Glu Phe Tyr Tyr Met Gin Glu Leu Ala Leu Phe Glu He 
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2130 2135 2140 

His Ser Lys Leu Cys Thr Tyr Tyr Asp Gin Leu Arg He Val Asn Phe 

9145 2150 2155 

Asp Arg Ser Val Ala Pro Cys Ser Glu Asp Ala Gin Leu Tyr Val Arg 

2165 2170 
Lys Asn Gly Ser Thr lie Val Gin Gly Lys Glu Val Arg Leu His lie 

2180 2185 1 

Lys Asp Phe His Asp His Asp Phe Leu Phe Asp Gly Lys lie Ser lie 

y 2195 2200 2205 

Asn Lys Arg Arg Arg Gly Gly Asn Val Leu Tyr His Asp Asn Leu Ala 

2210 2 215 2220 

Phe Leu Ala Ser Asn Leu Phe Leu Ala Gly Tyr Pro Phe Ser Arg Ser 
2225 2230 2235 

Phe Val Phe Thr Asn Ser Ser Val Asp He Leu Leu Tyr Glu Ala Pro 

2245 2250 2255 

Pro Gly Gly Gly Lys Thr Thr Thr Leu lie Asp Ser Phe Leu Lys Val 

2260 2265 2270 

Phe Lys Lys Gly Glu Val Ser Thr Met lie Leu Thr Ala Asn Lys Ser 

2275 2280 2285 

Ser Gin Val Glu lie Leu Lys Lys Val Glu Lys Glu Val Ser Asn lie 

2290 2295 2300 

Glu Cys Gin Lys Arg Lys Asp Lys Arg Ser ^o^Lys Lys Ser He^Tyr 

Thflle Asp Ala Tyr Leu Met His His Arg Gly Cys Asp Ala Asp Val 

2325 2330 2ii ^ 

Leu Phe lie Asp Glu Cys Phe Met Val His Ala Gly Ser Val Leu Ala 

2340 2345 2350 

Cys lie Glu Phe Thr Arg Cys His Lys Val Met lie Phe Gly Asp Ser 

2355 2360 
Arg Gin He His Tyr lie Glu Arg Asn Glu Leu Asp^Lys Cys Leu Tyr 

Gly AspVu Asp Arg Phe Val Asp Leu Gin Cys_Arg Val Tyr Gly^sn 

Ilfser Tyr Arg Cys Pr^Trp Asp Val Cys Ala Trp Leu Ser Thr Val 

2405 2410 
Tyr Gly Asn Leu He Ala Thr Val Lys Gly Glu Ser Glu Gly Lys Ser 

y 2420 2425 2430 

Ser Met Arg He Asn Glu He Asn Ser Val Asp Asp Leu Val Pro Asp 

2435 2440 2445 

Val Gly Ser Thr Phe Leu Cys Met Leu Gin Ser Glu Lys Leu Glu He 

2450 2455 2460 

Ser Lys His Phe He Arg Lys Gly Leu Thr Lys Leu Asn Val Leu Thr 
2465 2470 2475 

Val His Glu Ala Gin Gly Glu Thr Tyr Ala Arg Val Asn Leu Val Arg 

2485 2490 24y5 

Leu Lys Phe Gin Glu Asp Glu Pro Phe Lys Ser He Arg His lie Thr 

2500 2505 2510 

Val Ala Leu Ser Arg His Thr Asp Ser Leu Thr Tyr Asn Val Leu Ala 

2515 25 20 2525 

Ala Arg Arg Gly Asp Ala Thr Cys Asp Ala lie Glr^Lys Ala Ala Glu 

Leu Vai° Asn Lys Phe Arg Val Phe Pro Thr Ser Phe Gly Gly Ser Val 
2545 2550 2555 "bU 

He Asn Leu Asn Val Lys Lys Asp Val Glu Asp Asn Ser Arg Cys Lys 

2565 2570 2575 

Ala Ser Ser Ala Pro Leu Ser Val He Asn Asp Phe Leu Asn Glu Val 

2580 2585 2590 

Asn Pro Gly Thr Ala Val He Asp Phe Gly Asp Leu Ser Ala Asp Phe 
2595 2600 2605 
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Ser Thr Gly Pro Phe Glu Cys Gly Ala Ser Gly He Val Val Arg Asp 

2610 2615 2620 

Asn He Ser Ser Ser Asn He Thr Asp His Asp Lys Gin Arg Val 
2625 2630 2635 



<210> 4 
<211> 1380 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 



<400> 4 

agcgtagttc ggtcgcaggc gattccgcgt 
tcgtttgaag cgcggaatta taacttctcg 
ttcggagagg ctatggcgat gaactgtctt 
tccctgcgtg atgatgtgat tagtatcaca 
cgtactccta gtcagattaa agcattaatg 
gatgaaattt gtcgttttaa gttgatggtg 
tcttgtttaa ctaaacacag cgccgctcaa 
gctatcttct ctcctatctt taatgaggtg 
aacataaagt tttttacgga gatgactaac 
cttggtgacg acgatgtgta ccatataggt 
caagatgctt tcgtgaaggc ttttgaagaa 
gagttgctgg ctatctggat gtgcggcgag 
cagttgtcct tcacgatcga gaatcaaagg 
aactctctcg tcactttggg tattttaagt 
ttgtacatct cgggcgatga ttctttaatt 
gacgacatat gcactgacat gggttttgag 
ttttgttcta aatttgttgt tatgtgtggt 
aagctttttg tcaagttggg agcagtcaaa 
acttttacct cctttaaaga cttaacctcc 
ctcgctgaac ttgtggcttt aaaatatgag 
agtgtgatac attgtttgcg ttcgaatttc 
aagggatggc aggtttttta cacgtcggtt 
ctcttcgaca gtttcatgac cccttttggt 



agaaaacctt ctctacaaga aaatttgtat 60 
acttgcgacc gtaacacatc tgcttcaatg 120 
cgtcgttgct tcgacctaga tgccttttcg 180 
cgttcaggca tcgaacaatg gctggagaaa 240 
aaggatgttg aatcgccttt ggaaattgac 300 
aagcgtgacg ctaaggtgaa gttagactct 360 
aatatcatgt ttcatcgcaa gagcattaat 420 
aaaaaccgaa taatgtgctg tcttaagcct 480 
agggattttg cttctgttgt cagcaacatg 540 
gaagttgatt tctcaaagta cgacaagtct 600 
gtaatgtata aggaactcgg tgttgatgaa 660 
cggttatcga tagctaacac tctcgatggt 720 
aagtcgggag cttcgaacac ttggattggt 780 
ctttactacg acgttagaaa tttcgaggcg 840 
ttttctcgca gcgagatttc gaattatgcc 900 
acaaaattta tgtccccaag tgtcccgtac 960 
cataagacgt tttttgttcc cgacccgtac 1020 
gaggatgttt caatggattt ccttttcgag 1080 
gattttaacg acgagcgctt aattcaaaag 1140 
gttcaaaccg gcaacaccac cttggcgtta 1200 
ctctcgttta gcaagttata tcctcgcgtg 1260 
aagaaagcgc ttctcaagag tgggtgttct 1320 
caggctgtca tggtttggga tgatgagtag 1380 



<210> 5 
<211> 459 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2} 



<400> 5 



Ser 


Val 


Val 


Arg 


Ser 


Gin 


Ala 


He 


Pro 


Arg 


Arg 


Lys 


Pro 


Ser 


Leu 


Gin 


1 








5 










10 










15 




Glu 


Asn 


Leu 


Tyr 
20 


Ser 


Phe 


Glu 


Ala 


Arg 
25 


Asn 


Tyr 


Asn 


Phe 


Ser 

30 


Thr 


Cys 


Asp 


Arg 


Asn 
35 


Thr 


Ser 


Ala 


Ser 


Met 
40 


Phe 


Gly 


Glu 


Ala 


Met 
45 


Ala 


Met 


Asn 


Cys 


Leu 
50 


Arg 


Arg 


Cys 


Phe 


Asp 
55 


Leu 


Asp 


Ala 


Phe 


Ser 
60 


Ser 


Leu 


Arg 


Asp 


Asp 


Val 


He 


Ser 


He 


Thr 


Arg 


Ser 


Gly 


He 


Glu 


Gin 


Trp 


Leu 


Glu 


Lys 


65 










70 










75 










80 


Arg 


Thr 


Pro 


Ser 


Gin 


He 


Lys 


Ala 


Leu 


Met 


Lys 


Asp 


Val 


Glu 


Ser 


Pro 








85 










90 










95 




Leu 


Glu 


He 


Asp 
100 


Asp 


Glu 


He 


Cys 


Arg 
105 


Phe 


Lys 


Leu 


Met 


Val 
110 


Lys 


Arg 


Asp 


Ala 


Lys 
115 


Val 


Lys 


Leu 


Asp 


Ser 
120 


Ser 


Cys 


Leu 


Thr 


Lys 
125 


His 


Ser 


Ala 
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Ala Gin Asn 
130 

Pro lie Phe 
145 

Asn He Lys 

Val Ser Asn 

Asp Phe Ser 
195 

Glu Glu Val 

210 
He Trp Met 
225 

Gin Leu Ser 

Thr Trp He 

Tyr Asp Val 
275 

Leu He Phe 
290 

Thr Asp Met 
305 

Phe Cys Ser 
Pro Asp Pro 



Val Ser Met 
355 

Thr Ser Asp 
370 

Val Ala Leu 
385 

Ser Val He 

Tyr Pro Arg 

Ala Leu Leu 
435 

Phe Gly Gin 
450 



He Met 

Asn Glu 

Phe Phe 
165 
Met Leu 
180 

Lys Tyr 

Met Tyr 

Cys Gly 

Phe Thr 
245 
Gly Asn 
260 

Arg Asn 

Ser Arg 

Gly Phe 

Lys Phe 
325 
Tyr Lys 
340 

Asp Phe 



Phe His 
135 
Val Lys 
150 

Thr Glu 

Gly Asp 

Asp Lys 

Lys Glu 
215 
Glu Arg 
230 

He Glu 

Ser Leu 

Phe Glu 

Ser Glu 
295 
Glu Thr 
310 

Val Val 
Leu Phe 
Leu Phe 



Arg Lys 

Asn Arg 

Met Thr 

Asp Asp 
185 
Ser Gin 
200 

Leu Gly 

Leu Ser 

Asn Gin 

Val Thr 
265 
Ala Leu 
280 

He Ser 
Lys Phe 
Met Cys 



Phe Asn 

Lys Tyr 

His Cys 
405 
Val Lys 
420 

Lys Ser 
Ala Val 



Asp Glu 
375 
Glu Val 
390 

Leu Arg 

Gly Trp 

Gly Cys 

Met Val 
455 



Val Lys 
345 
Glu Thr 
360 

Arg Leu 

Gin Thr 

Ser Asn 

Gin Val 
425 
Ser Leu 
440 

Trp Asp 



Ser He 

He Met 
155 
Asn Arg 
170 

Val Tyr 

Asp Ala 

Val Asp 

He Ala 
235 
Arg Lys 
250 

Leu Gly 

Tyr He 

Asn Tyr 

Met Ser 
315 
Gly His 
330 

Leu Gly 



Asn Ala 
140 

Cys Cys 

Asp Phe 

His He 

Phe Val 
205 
Glu Glu 
220 

Asn Thr 

Ser Gly 

lie Leu 

Ser Gly 
285 
Ala Asp 
300 

Pro Ser 
Lys Thr 
Ala Val 



Phe Thr 

He Gin 

Gly Asn 
395 
Phe Leu 
410 

Phe Tyr 
Phe Asp 
Asp Glu 



Ser Phe 
365 
Lys Leu 
380 

Thr Thr 

Ser Phe 

Thr Ser 

Ser Phe 
445 



He Phe Ser 

Leu Lys Pro 
160 

Ala Ser Val 

175 
Gly Glu Val 
190 

Lys Ala Phe 

Leu Leu Ala 

Leu Asp Gly 
240 

Ala Ser Asn 

255 
Ser Leu Tyr 
270 

Asp Asp Ser 

Asp He Cys 

Val Pro Tyr 
320 

Phe Phe Val 

335 
Lys Glu Asp 
350 

Lys Asp Leu 



Ala Glu Leu 

Leu Ala Leu 
400 

Ser Lys Leu 
415 

Val Lys Lys 
430 

Met Thr Pro 



<210> 6 
<211> 171 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 



atgaatcagg ttttgcagtt tgaatgtttg tttctgctga atctcgcggt ttttgctgtg 60 
Sc???cat?? tcat?ct?ct ggtcttccgc gtgattaagt cttttcgcca gaagggtcac 120 
gaagcacctg ttcccgttgt tcgtggcggg ggtttttcaa ccgtagtgta g 1/1 

<210> 7 
<211> 56 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
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<400> 7 

Met Asn Gin Val 
1 

Val Phe Ala Val 
20 

Lys Ser Phe Arg 
35 

Gly Gly Gly Phe 
50 



Leu Gin Phe Glu 
5 

Thr Phe He Phe 

Gin Lys Gly His 
40 

Ser Thr Val Val 
55 



Cys Leu Phe Leu 
10 

He Leu Leu Val 
25 

Glu Ala Pro Val 



Leu Asn Leu Ala 
15 

Phe Arg Val He 
30 

Pro Val Val Arg 
45 



<210> 8 
<211> 1800 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 
<400> 8 

atggtagttt tcggtttgga ctttggcacc acattctcta cggtgtgtgt gtacaaggat 60 
ggacgagttt tttcattcaa gcagaataat tcggcgtaca tccccactta cctctatctc 120 
ttctccgatt ctaaccacat gacttttggt tacgaggccg aatcactgat gagtaatctg 180 
aaagttaaag gttcgtttta tagagattta aaacgttggg tgggttgcga ttcgagtaac 240 
ctcgacgcgt accttgaccg tttaaaacct cattactcgg tccgcttggt taagatcggc 300 
tctggcttga acgaaactgt ttcaattgga aacttcgggg gcactgttaa gtctgaggct 360 
catctgccag ggttgatagc tctctttatt aaggctgtca ttagttgcgc ggagggcgcg 420 
tttgcgtgca cttgcaccgg ggttatttgt tcagtacctg ccaattatga tagcgttcaa 480 
aggaatttca ctgatcagtg tgtttcactc agcggttatc agtgcgtata tatgatcaat 540 
gaaccttcag cggctgcgct atctgcgtgt aattcgattg gaaagaagtc cgcaaatttg 600 
gctgtttacg atttcggtgg tgggaccttc gacgtgtcta tcatttcata ccgcaacaat 660 
acttttgttg tgcgagcttc tggaggcgat ctaaatctcg gtggaaggga tgttgatcgt 720 
gcgtttctca cgcacctctt ctctttaaca tcgctggaac ctgacctcac tttggatatc 780 
tcgaatctga aagaatcttt atcaaaaacg gacgcagaga tagtttacac tttgagaggt 840 
gtcgatggaa gaaaagaaga cgttagagta aacaaaaaca ttcttacgtc ggtgatgctc 900 
ccctacgtga acagaacgct taagatatta gagtcaacct taaaatcgta tgctaagagt 960 
atgaatgaga gtgcgcgagt taagtgcgat ttagtgctga taggaggatc ttcatatctt 1020 
cctggcctgg cagacgtact aacgaagcat cagagcgttg atcgtatctt aagagtttcg 1080 
gatcctcggg ctgccgtggc cgtcggttgc gcattatatt cttcatgcct ctcaggatct 1140 
ggggggttgc tactgatcga ctgtgcagct cacactgtcg ctatagcgga cagaagttgt 1200 
catcaaatca tttgcgctcc agcgggggca ccgatcccct tttcaggaag catgcctttg 1260 
tacttagcca gggtcaacaa gaactcgcag cgtgaagtcg ccgtgtttga aggggagtac 1320 
gttaagtgcc ctaagaacag aaagatctgt ggagcaaata taagattttt tgatatagga 1380 
gtgacgggtg attcgtacgc acccgttacc ttctatatgg atttctccat ttcaagcgta 1440 
ggagccgttt cattcgtggt gagaggtcct gagggtaagc aagtgtcact cactggaact 1500 
ccagcgtata acttttcgtc tgtggctctc ggatcacgca gtgtccgaga attgcatatt 1560 
agtttaaata ataaagtttt tctcggtttg cttctacata gaaaggcgga tcgacgaata 1620 
cttttcacta aggatgaagc gattcgatac gccgattcaa ttgatatcgc ggatgtgcta 1680 
aaggaatata aaagttacgc ggccagtgcc ttaccaccag acgaggatgt cgaattactc 1740 
ctgggaaagt ctgttcaaaa agttttacgg ggaagcagac tggaagaaat acctctctag 1800 



<210> 9 
<211> 599 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
<400> 9 

Met Val Val Phe Gly Leu Asp Phe Gly Thr Thr Phe Ser Thr Val Cys 

15 10 15 

Val Tyr Lys Asp Gly Arg Val Phe Ser Phe Lys Gin Asn Asn Ser Ala 
20 25 30 



Tyr He Pro Thr Tyr Leu Tyr Leu Phe Ser Asp Ser Asn His Met Thr 

35 40 45 

Phe Gly Tyr Glu Ala Glu Ser Leu Met Ser Asn Leu Lys Val Lys Gly 

50 55 60 

Ser Phe Tyr Arg Asp Leu Lys Arg Trp Val Gly Cys Asp Ser Ser Asn 
65 70 75 80 

Leu Asp Ala Tyr Leu Asp Arg Leu Lys Pro His Tyr Ser Val Arg Leu 

85 90 95 

Val Lys He Gly Ser Gly Leu Asn Glu Thr Val Ser He Gly Asn Phe 

100 105 HO 

Gly Gly Thr Val Lys Ser Glu Ala His Leu Pro Gly Leu He Ala Leu 

115 120 125 

Phe He Lys Ala Val He Ser Cys Ala Glu Gly Ala Phe Ala Cys Thr 

130 135 140 

Cys Thr Gly Val He Cys Ser Val Pro Ala Asn Tyr Asp Ser Val Gin 
1^5 150 155 160 

Arg Asn Phe Thr Asp Gin Cys Val Ser Leu Ser Gly Tyr Gin Cys Val 

165 170 175 

Tyr Met He Asn Glu Pro Ser Ala Ala Ala Leu Ser Ala Cys Asn Ser 

180 185 190 

He Gly Lys Lys Ser Ala Asn Leu Ala Val Tyr Asp Phe Gly Gly Gly 

195 200 205 

Thr Phe Asp Val Ser He He Ser Tyr Arg Asn Asn Thr Phe Val Val 

210 215 220 

Arg Ala Ser Gly Gly Asp Leu Asn Leu Gly Gly Arg Asp Val Asp Arg 
225 230 235 240 

Ala Phe Leu Thr His Leu Phe Ser Leu Thr Ser Leu Glu Pro Asp Leu 

245 250 255 

Thr Leu Asp He Ser Asn Leu Lys Glu Ser Leu Ser Lys Thr Asp Ala 

260 265 270 

Glu He Val Tyr Thr Leu Arg Gly Val Asp Gly Arg Lys Glu Asp Val 

275 280 285 

Arg Val Asn Lys Asn He Leu Thr Ser Val Met Leu Pro Tyr Val Asn 

290 295 300 

Arg Thr Leu Lys He Leu Glu Ser Thr Leu Lys Ser Tyr Ala Lys Ser 
305 310 315 320 

Met Asn Glu Ser Ala Arg Val Lys Cys Asp Leu Val Leu He Gly Gly 

325 330 335 

Ser Ser Tyr Leu Pro Gly Leu Ala Asp Val Leu Thr Lys His Gin Ser 

340 345 350 

Val Asp Arg He Leu Arg Val Ser Asp Pro Arg Ala Ala Val Ala Val 

355 360 365 

Gly Cys Ala Leu Tyr Ser Ser Cys Leu Ser Gly Ser Gly Gly Leu Leu 

370 375 380 

Leu He Asp Cys Ala Ala His Thr Val Ala lie Ala Asp Arg Ser Cys 
385 390 395 400 

His Gin He He Cys Ala Pro Ala Gly Ala Pro He Pro Phe Ser Gly 

405 410 415 

Ser Met Pro Leu Tyr Leu Ala Arg Val Asn Lys Asn Ser Gin Arg Glu 

420 425 430 

Val Ala Val Phe Glu Gly Glu Tyr Val Lys Cys Pro Lys Asn Arg Lys 

435 440 445 

He Cys Gly Ala Asn He Arg Phe Phe Asp He Gly Val Thr Gly Asp 

450 455 460 

Ser Tyr Ala Pro Val Thr Phe Tyr Met Asp Phe Ser He Ser Ser Val 
465 470 475 480 

Gly Ala Val Ser Phe Val Val Arg Gly Pro Glu Gly Lys Gin Val Ser 

485 490 495 

Leu Thr Gly Thr Pro Ala Tyr Asn Phe Ser Ser Val Ala Leu Gly Ser 
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500 

Arg Ser Val Arg 
515 

Gly Leu Leu Leu 
530 

Asp Glu Ala He 
545 

Lys Glu Tyr Lys 

Val Glu Leu Leu 
580 

Arg Leu Glu Glu 
595 



Glu 


Leu 


His 


He 








520 


His 


Arg 


Lys 


Ala 






535 




Arg 


Tyr 


Ala 


Asp 




550 






Ser 


Tyr 


Ala 


Ala 


565 








Leu 


Gly 


Lys 


Ser 


He 


Pro 


Leu 





505 

Ser Leu Asn Asn 

Asp Arg Arg He 
540 

Ser He Asp He 
555 

Ser Ala Leu Pro 
570 

Val Gin Lys Val 
585 



510 

Lys Val Phe Leu 
525 

Leu Phe Thr Lys 

Ala Asp Val Leu 
560 

Pro Asp Glu Asp 
575 

Leu Arg Gly Ser 
590 



<210> 10 
<211> 1656 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 
<400> 10 



aaaScS ctlaallrlt aagtCtgttC aaaaagtttt acggggaagc agactggaag 60 
" a : a ^ t cta gpscat agcagcacac tcaagtgaaa ttaaaactct accagacatt 120 
tltallTal TS? tgtaaa 9aag tccgaattcg aatcagcact tcctLtS 180 
^cggaatla caata^nl gttCata f g ^cgaacggg aagtgggatg gagcaaatta 240 
tgcggaataa cggtggaaga agcagcatac gatcttacga atcccaaggc ttataaattc 300 
ataltaaa?? trT ^gatgtaaaa ggtgaaggac aaaaatac?c tatggaagac 3 0 
fattlatnlr- ^fgcgttt atcaaatctg gatgttaacg acaagatgct gacggaacag 420 
tgttggtcgc tgtccaattc atgcggtgaa ttgatcaacc cagacgacaa agggLattc 4 80 
gtggctctca cctttaagga cagagacaca gctgatgaca cgggtgccgc ca1cg?ggaa 540 

tlaclTcll acScaSf atgtCCCtgt "gagLgag gacccaaa" 60 

tcgcagtctg gcaacatctc tctgtacgaa aagtactgtg aatacatcag gacctactta 660 

lllTtTttl artl^T CaCagCgccg Sacaggattc cgttacttac gggcatccS 72 

a g gtaaggaata caacgttttc tactcgtcat ataagagaaa cgtcgataat 780 

aS^™ tctt ggcgaa ttatatgcct ttgatatctg acgtctttgt cttccagtgg 840 

gtaaaacccg cgccggatgt tcggctgctt tttgagttaa gtgcagcgga actaacacta 900 

SatcS ZtrK 9 ^ f tagattCt UgtL?!? ctt'Sta? 

clnT 5 f acacatcaga tccagccatc gacgcgttag aagacaaact ggaagcgata 1020 

ialTvtalTt ?Satf , tCtatcgaca ^gcaactat gggttggttt StttgtSc 1080 
Sgac?caa tooltaaT, ! Caaagtaga gtagtgcaaa gaccaggcgt atacaaaaca 1140 
Scaaaaaa lltfalrttl l^Tttt 0 atgaaa * at S ttgagaaatt cttcgataaa 1200 
gagqc?t?cl aaaSt^f ^^tctttg cggcgtcagt ttaacggagc tagagcgcat 1260 
gaggctttca aaatatttaa aaacggaaat ataagtttca gacctatatc qcatttaaac 1 
gtgcctagag agttctggta tctgaacata gactacttca ggcacgcgaa ?aggtccggg llll 
aSaaaaaaa S" 8 ?* C3tCCtaaaC aacataagcg ttgatgtLg galgtStgS 440 
laSScaa? rlllT cctacct agc gcgaagcgct ttagtaaaaa tcatlaagagt 1500 

ac^atato L? a ^^<3 attaaagacc cattggtagt cctgaalglc 1560 

q^aaSSa caagcgtgcc ggttgggggt ctcgaagcac tcgagacctc 1620 

gggagtcgtg ctgaccacgc gaaaggaagc ggttga 165 g 

<210> 11 
<211> 551 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
<400> 11 

Met Ser Asn Tyr Ser Trp Glu Ser Leu Phe Lys Lys Phe Tyr Gly Glu 

10 15 
Ala Asp Trp Lys Lys Tyr Leu Ser Arg Ser lie Ala Ala His Ser Ser 
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20 



Glu He Lys Thr 
35 

Lys Lys Ser Glu 
50 

Leu Gly Leu Phe 
65 

Cys Gly He Thr 



25 



Ala Tyr Lys Phe 
100 

Gly Gin Lys Tyr 
115 

Asn Leu Asp Val 
130 

Ser Asn Ser Cys 
145 

Val Ala Leu Thr 

Ala Asn Val Glu 
180 

Leu Phe Glu Gin 
195 

Tyr Glu Lys Tyr 
210 

Leu Phe Phe Thr 
225 

Tyr Asp Phe Cys 

Asn Val Asp Asn 
260 

Ser Asp Val Phe 
275 

Leu Leu Phe Glu 
290 

Leu Ser Leu He 
305 

Val Glu Ser Tyr 

Leu Glu Ala He 
340 

Leu Trp Val Gly 
355 

Ser Arg Val Val 
370 

Gly Gly Phe Glu 
385 

Leu Gin Arg Glu 

Ala Arg Ala His 
420 

Phe Arg Pro lie 
435 

Asn He Asp Tyr 
450 

Glu He Leu He 
465 

Ala Glu Arg Ala 



Leu Pro Asp He Arg Leu Tyr 
40 

Phe Glu Ser Ala Leu Pro Asn 
55 

He Leu Ser Glu Arg 
70 

Val Glu Glu Ala Ala 
85 

Thr Ala Glu Thr Cys 
105 

Ser Met Glu Asp Val 
120 

Asn Asp Lys Met Leu 
135 

Gly Glu Leu He Asn 
150 

Phe Lys Asp Arg Asp 
165 

Cys Arg Val Gly Asp 
185 

Arg Thr Gin Lys Ser 
200 

Cys Glu Tyr He Arg 
215 

Ala Pro Asp Arg He 
230 

Lys Glu Tyr Asn Val 
245 

Phe Arg Phe Phe Leu 
265 

Val Phe Gin Trp Val 
280 

Leu Ser Ala Ala Glu 
295 

Asp Ser Gin Val Val 
310 

Thr Ser Asp Pro Ala 
325 

Leu Lys Ser Ser Asn 
345 

Phe Phe Cys Tyr Tyr 
360 

Gin Arg Pro Gly Val 
375 

He Asn Met Lys Asp 
390 

Leu Pro Asn Val Ser 
405 

Glu Ala Phe Lys lie 
425 

Ser Arg Leu Asn Val Pro Arg 
440 

Phe Arg His Ala Asn Arg Ser 
455 

Leu Asn Asn lie Ser Val Asp 
47 ° 47? 
Cys Asn Thr Leu Pro Ser Ala 
485 4go 



Glu Val 

75 
Tyr Asp 
90 

Ser Pro 

Met Asn 

Thr Glu 

Pro Asp 
155 
Thr Ala 
170 

Tyr Leu 

Gin Ser 

Thr Tyr 

Pro Leu 
235 
Phe Tyr 
250 

Ala Asn 



30 

Gly Gly Arg 
45 

Ser Phe Glu 
60 

Gly Trp Ser 

Leu Thr Asn 

Asp Val Lys 
110 

Phe Met Arg 

125 
Gin Cys Trp 
140 

Asp Lys Gly 

Asp Asp Thr 

Val Tyr Ala 
190 

Gly Asn lie 

205 
Leu Gly Ser 
220 

Leu Thr Gly 



Val Val 

Gin Glu 

Lys Leu 

80 
Pro Lys 
95 

Gly Glu 

Leu Ser 

Ser Leu 

Arg Phe 
160 
Gly Ala 
175 

Met Ser 



Ser Ser Tyr 



Lys Pro 

Leu Thr 

Val Gly 
315 
He Asp 
330 

Pro Arg 
Gly Glu 
Tyr Lys 



Tyr Met Pro 
270 

Ala Pro Asp 

285 
Leu Glu Val 
300 

His lie Leu 



Ala Leu Glu 

Leu Ser Thr 
350 

Phe Arg Thr 
365 

Thr Pro Asp 
380 

Lys Phe Phe 



Val Glu 
395 

Leu Arg Arg Gin Phe 
410 

Phe Lys 



Asn Gly Asn 
430 

Glu Phe Trp 
445 

Gly Leu Thr 
460 

Val Arg Lys 
Lys Arg Phe 



Ser Leu 

Thr Asp 

lie Leu 
240 
Lys Arg 
255 

Leu lie 

Val Arg 

Pro Thr 

Arg Tyr 
320 
Asp Lys 
335 

Ala Gin 

Ala Gin 

Ser Val 

Asp Lys 
400 
Asn Gly 
415 

He Ser 

Tyr Leu 

Glu Glu 

Leu Cys 
480 
Ser Lys 
495 
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Asn His Lys Ser Asn lie Gin Ser Ser Arg Gin Glu Arg Arg lie Lys 

500 505 510 

Asp Pro Leu Val Val Leu Lys Asp Thr Leu Tyr Glu Phe Gin His Lvs 

515 520 525 

Arg Ala Gly Trp Gly Ser Arg Ser Thr Arg Asp Leu Gly Ser Arg Ala 

530 535 54Q 

Asp His Ala Lys Gly Ser Gly 
545 550 



<210> 12 
<211> 672 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 
<400> 12 

atgagttcca acacaagcgt gccggttggg ggtctcgaag cactcgagac ctcgggagtc 60 
gtgctgacca cgcgaaagga agcggttgat aagtttttta atgaactaaa aaacgaaaat 120 
tactcatcag ttgacagcag ccgattaagc gattcggaag taaaagaagt gttagagaaa 180 
agtaaagaaa gtttcaaaag cgaactggcc tccactgacg agcacttcgt ctaccacatt 240 
atatttttct taatccgatg tgctaagata tcgacaagtg aaaaggtgaa gtacgttggt 300 
agtcatacgt acgtggtcga cggaaaaacg tacaccgttc ttgacgcttg ggta?tcalc 360 
atgatgaaaa gtctcacgaa gaagtacaaa cgagtgaatg gtctgcgtgc gttctgttgc 420 
gcgtgcgaag atctatatct aaccgtcgca ccaataatgt cagaacgc?t taagactaaa 480 
gccgtaggga tgaaaggttt gcctgttgga aaggaatact taggcgccga ctttctttcg 540 
ggaactagca aactgatgag cgatcacgac agggcggtct ccatcgttgc agcgaaaaac 600 

aalfnnltlr gtagcgcttt "cgggtggg gagagaaaga tagttagttt gtatgatcta 660 

yyyaggtaci: aa 

672 

<210> 13 
<211> 223 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
<400> 13 

Met Ser Ser Asn Thr Ser Val Pro Val Gly Gly Leu Glu Ala Leu Glu 

5 10 15 

Thr Ser Gly Val Val Leu Thr Thr Arg Lys Glu Ala Val Asp Lys Phe 

20 25 30 

Phe Asn Glu Leu Lys Asn Glu Asn Tyr Ser Ser Val Asp Ser Ser Arq 
35 40 45 y 

Leu Ser Asp Ser Glu Val Lys Glu Val Leu Glu Lys Ser Lys Glu Ser 

55 ^0 
Phe Lys Ser Glu Leu Ala Ser Thr Asp Glu His Phe Val Tyr His lie 

70 7 5 80 

He Phe Phe Leu lie Arg Cys Ala Lys lie Ser Thr Ser Glu Lys Val 

85 90 95 

Lys Tyr Val Gly Ser His Thr Tyr Val Val Asp Gly Lys Thr Tyr Thr 

100 105 no 

Val Leu Asp Ala Trp Val Phe Asn Met Met Lys Ser Leu Thr Lys Lys 

120 125 
Tyr Lys Arg Val Asn Gly Leu Arg Ala Phe Cys Cys Ala Cys Glu Asp 

Leu Tyr Leu Thr Val Ala Pro lie Met Ser Glu Arg Phe Lys Thr Lys 

150 155 160 

Ala Val Gly Met Lys Gly Leu Pro Val Gly Lys Glu Tyr Leu Gly Ala 

Asp Phe Leu Ser Gly Thr Ser Lys Leu Met Ser Asp His Asp Arg Ala 
180 185 190 
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Val Ser lie Val Ala Ala Lys Asn Ala Val Asp Arg Ser Ala Phe Thr 

Gly Gly Glu Arg Lys lie Val Ser Leu Tyr Asp Leu lly Arg Tyr 
U 215 220 



<210> 14 
<211> 597 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 



<400> 14 

atggagttga 

aatggtgtcg 

gctcctaacg 

accacgtctc 

gagaggaatg 

ctcactaggt 

gacttttgta 

attccagctg 

gaattacagc 

gtggtaaata 

<210> 15 
<211> 198 
<212> PRT 
<213> Grape 

<400> 15 
Met Glu Leu 
1 

Ala Ser Ser 

Glu Lys Met 
35 

Val Phe Gly 
50 

Lys Val Gin 
65 

Glu Arg Asn 

Gly Cys Ala 

Arg Thr Phe 
115 

Lys Leu Pro 
130 

Asp Ser Tyr 
145 

Glu Leu Gin 

Thr Glu Gly 

Gly Arg Arg 
195 



tgtccgacag 
acaagaagct 
agggtataga 
ctaaggttca 
tggtagtaac 
tcactaataa 
tcgcgtataa 
aagattcgta 
aaagtaggaa 
caccagtgag 



caaccttagc 
tttatctgct 
agtggtgttc 
gcgcgcagat 
agagggtgac 
acttagaacg 
gcacaaatta 
cttagctgca 
gatgttcgcg 
caatctgcgt 



aacctggtga 
gaagttgaaa 
ggtctactcc 
tcagacgtta 
cttaagaagg 
ttcggtcgta 
ccccaactca 
gattttctgg 
agtatgtacg 
cagctaggta 



taaccgacgc 
aaatgttggt 
tttacgcact 
tattttcaaa 
tactcgacgg 
ctttcactga 
acgccgcggc 
gtacttgccc 
ctctaaaaac 
gaagggaagt 



ctctagtcta 60 
gcagaaaggg 120 
cgcggcaaga 180 
tagtttcgga 240 
gtgtgcgcct 300 
ggcttacgtt 360 
ggaattgggg 420 
gaagctctct 480 
tgaaggtgga 54 0 
tatgtaa 597 



vine Leafroll Virus (type 2) 



Met Ser 
5 

Leu Asn 
20 

Leu Val 

Leu Leu 

Arg Ala 

Val Val 

85 
Pro Leu 
100 

Thr Glu 

Gin Leu 

Leu Ala 

Gin Ser 
165 
Gly Val 
180 

Glu Val 



Asp Ser 

Gly Val 

Gin Lys 

Leu Tyr 
55 

Asp Ser 
70 

Val Thr 

Thr Arg 

Ala Tyr 

Asn Ala 
135 
Ala Asp 
150 

Arg Lys 
Val Asn 
Met 



Asn Leu Ser 
10 

Asp Lys Lys 
25 

Gly Ala Pro 
40 

Ala Leu Ala 

Asp Val He 

Glu Gly Asp 
90 

Phe Thr Asn 

105 
Val Asp Phe 
120 

Ala Ala Glu 

Phe Leu Gly 

Met Phe Ala 
170 

Thr Pro Val 
185 



Asn Leu Val He 
Leu Leu 
Asn Glu 



Ala Arg 
60 

Phe Ser 

75 

Leu Lys 

Lys Leu 

Cys He 

Leu Gly 
140 
Thr Cys 
155 

Ser Met 
Ser Asn 



Ser Ala 
30 

Gly He 

45 

Thr Thr 



Asn Ser 

Lys Val 

Arg Thr 
110 
Ala Tyr 
125 

He Pro 

Pro Lys 

Tyr Ala 

Leu Arg 
190 



Thr Asp 
15 

Glu Val 
Glu Val 
Ser Pro 

Phe Gly 

80 

Leu Asp 
95 

Phe Gly 

Lys His 

Ala Glu 

Leu Ser 
160 
Leu Lys 
175 

Gin Leu 



<210> 16 
<211> 486 
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<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 
<400> 16 



i~t a c s^? r^To \ ac ™ ^— - 

tacttacgag tgtcaggacg tggggagSq a ^ S cta ^ctact aatttgcggt 120 
gattttgagg gcaatcatca tacggtgltc co?SS 9 ? CC<3t ? a W a attaacaaga 180 
tctgcttttg aggaattcaa caac?c?aat T* tcatacaat a tgacagcgag 240 

agtgtctttt ggtttttcct tcgaagt^aa alcT'aT agtttttcct a gaga?tgg? 300 
accttcttcg aagctaacaa tt?ct?c?£ ggaJcacaS gagCggtgCg acattt ^gc 360 
ttgaagcagg tactaactga aactgaatct atlltrntll g ^ ggtaccat ggagtattgt 420 
^"aa gaatct ataatcgatt ctttttgcga agaaagaaat 480 



<210> 17 
<211> 161 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
<400> 17 



HJ. 01, Asp Tyr G , u Glu lys s „ Glo iM ne im ^ ^ 
leu ssn ^ Met u „ Uu VaJ » Ma ^ „ ^ 

- Pro ^ s leu leu Ile cys Iyt lm s ^ va 30 y 
<*■ V.1 T, r C y s c y s Ss „ ^ Sln Glu le „ Tht itg « 

- "is Hi. T hr v.! n. Srg ser Atg ne ne «J n 

- 51a Ph « 81u Phe fls „ as „ £ v ^ ^ ^ „ 

U. «1. * CJ y Se r v al Phe Trp » uu fltg * 

*u v al flrg H1 . leu Th = phe phe Ma no 

- Ph. «i y s er B1 . cys „ Tht Met Gl0 Tyt cys x» v ^ 

Leu Thr Glu Thr n,, c -r-, 140 

Glu Ser lie lie Asp Ser Phe Cys Glu Glu Arg Asn 
Arg 155 16Q 



<210> 18 
<211> 618 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2 ) 
<400> 18 



atgagggtta taqtatctrr t-t-ai-„=., ^ 

ttacgaaaca tagacagtgg ^ S a^LT"? tgaaaa ^ atc gactgacatg 60 
ataacgcgag acctacattg ?gcgaa?oct ^ ^atcaaggc attctcgacg 120 

tatcagcgta attgcgctga aaaacg??ta t f" 9 ' WWtgttga cactgggtta 180 
gctcaacctc tcgtgcgtga aaaag^ggcg S tgg3gtCaaa catacggttg 240 

ctagtagcat tcatcacgcg aaag? a ?gtg SaScaS f a ^atga accaaaagag 300 
gtgaagaggg aaatgcgctc tcttaccaaf trtn^" gcgt 999 a 3t gagagaagcg 360 
gcgttttaca tgtcaccacg agcgtggaaa If a taaaatgtc tttggaaatg 420 
cctgtgaaaa tctttagaga tctgcKK gacSaaL 9g \ tagaact aa aattttcl 4 80 

tta gacgtggaaa cgctcaacga attgtgcgcc 540 
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gaagatgatg ttcacgtcga caaagtaaat gagaatgggg acgaaaatca cgacctcgaa 600 
ctccaagacg aatgttaa 618 

<210> 19 
<211> 205 
<212> PRT 

<213> Grapevine Leafroll Virus (type 2) 
<400> 19 

Met Arg Val lie Val Ser Pro Tyr Glu Ala Glu Asp He Leu Lys Arg 

1 5 10 is 

Ser Thr Asp Met Leu Arg Asn He Asp Ser Gly Val Leu Ser Thr Lvs 

20 25 30 

Glu Cys He Lys Ala Phe Ser Thr He Thr Arg Asp Leu His Cys Ala 

35 40 45 

Lys Ala Ser Tyr Gin Trp Gly Val Asp Thr Gly Leu Tyr Gin Arg Asn 

5 0 55 60 

Cys Ala Glu Lys Arg Leu lie Asp Thr Val Glu Ser Asn He Arg Leu 
65 70 75 80 

Ala Gin Pro Leu Val Arg Glu Lys Val Ala Val His Phe Cys Lys Asp 

85 90 95 

Glu Pro Lys Glu Leu Val Ala Phe He Thr Arg Lys Tyr Val Glu Leu 

100 105 no 

Thr Gly Val Gly Val Arg Glu Ala Val Lys Arg Glu Met Arg Ser Leu 

115 120 125 

Thr Lys Thr Val Leu Asn Lys Met Ser Leu Glu Met Ala Phe Tyr Met 

130 135 140 

Ser Pro Arg Ala Trp Lys Asn Ala Glu Trp Leu Glu Leu Lys Phe Ser 
i45 150 155 160 

Pro Val Lys He Phe Arg Asp Leu Leu Leu Asp Val Glu Thr Leu Asn 

165 170 175 

Glu Leu Cys Ala Glu Asp Asp Val His Val Asp Lys Val Asn Glu Asn 

180 185 190 

Gly Asp Glu Asn His Asp Leu Glu Leu Gin Asp Glu Cys 
195 200 205 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Oligonucleotide Sequence 
<400> 20 

tgctggagct tgaggttctg c 21 

<210> 21 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Oligonucleotide Sequence 
<400> 21 

cggaattcac catggagttg atgtccgaca g ^1 
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<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Oligonucleotide Sequence 
<400> 22 

agcggatcca tggcagattc gtgcgtagca gta 33 

<210> 23 
<211> 216 
<212> DNA 

<213> Grapevine Leafroll Virus (type 2) 
<400> 23 

acattggtta agtttaacga aaatgattag taaataataa atcgaacgtg ggtgtatcta 60 
cctgacgtat caacttaagc tgttactgag taattaaacc aacaagtgtt ggtgtaatgt 120 
gtatgttgat gtagagaaaa atccgtttgt agaacggtgt ttttctcttc tttattttta 180 
aaaaaaaaat aaaaaaaaaa aaaaaaaagc ggccgc 216 

<210> 24 
<211> 90 
<212> PRT 

<213> Beet Yellows Virus 
<400> 24 

Leu Gin Tyr Arg Pro Gly Glu Gly Leu Cys Tyr Leu Ala His Ala Ala 

1 5 10 15 

Leu Cys Cys Ala Leu Gin Lys Arg Thr Phe Arg Glu Glu Asp Phe Phe 

20 25 30 

Val Gly Met Tyr Pro Thr Lys Phe Val Phe Ala Lys Arg Leu Thr Glu 

35 40 45 

Lys Leu Gly Pro Ser Ala Leu Lys His Pro Val Arg Gly Arq Gin Val 

50 55 60 

Ser Arg Ser Leu Phe His Cys Asp Val Ala Ser Ala Phe Ser Ser Pro 
65 70 75 80 

Phe Tyr Ser Leu Pro Arg Phe He Gly Gly 
85 90 



<210> 25 
<211> 267 
<212> PRT 

<213> Beet Yellows Virus 
<400> 25 

Met Gly Glu Ala Val Gin Ser Gly Leu Thr Arg Ala Tyr Pro Gin Phe 

1 5 10 15 

Asn Leu Ser Phe Thr His Ser Val Tyr Ser Asp His Pro Ala Ala Ala 

20 25 30 

Gly Ser Arg Leu Leu Glu Asn Glu Thr Leu Ala Ser Met Ala Lys Ser 

35 40 45 

Ser Phe Ser Asp He Gly Gly Cys Pro Leu Phe His He Lys Arq Gly 

50 55 60 

Ser Thr Asp Tyr His Val Cys Arg Pro lie Tyr Asp Met Lys Asp Ala 
« 70 75 80 

Gin Arg Arg Val Ser Arg Glu Leu Gin Ala Arg Gly Leu Val Glu Asn 
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85 90 as 

Leu Ser Arg Glu Gin Leu Val Glu Ala Gin Ala Arg Val Ser Val Cvs 

100 105 110 

Pro His Thr Leu Gly Asn Cys Asn Val Lys Ser Asp Val Leu lie Met 

115 120 125 

Val Gin Val Tyr Asp Ala Ser Leu Asn Glu lie Ala Ser Ala Met Val 

Leu Lys Glu Ser Lys Val Ala Tyr Leu Thr Met Val Thr Pro Gly Glu 

150 155 
Leu Leu Asp Glu Arg Glu Ala Phe Ala lie Asp Ala Leu Gly Cys Asp 
165 170 i 15 * 

Val Val Val Asp Thr Arg Arg Asp Met Val Gin Tyr Lys Phe Gly Ser 

180 185 190 

Ser Cys Tyr Cys His Lys Leu Ser Asn lie Lys Ser lie Met Leu Thr 

195 200 205 

Pro Ala Phe Thr Phe Ser Gly Asn Leu Phe Ser Val Glu Met Tyr Glu" 

Asn Arg Met Gly Val Asn Tyr Tyr Lys lie Thr Arg Ser Ala Tyr Ser 

230 235 
Pro Glu lie Arg Gly Val Lys Thr Leu Arg Tyr Arg Arg Ala Cys Thr 

245 250 pec 

Glu Val Val Gin Val Lys Leu Pro Arg Phe Asp 
260 265 

<210> 26 
<211> 316 
<212> PRT 

<213> Beet Yellows Virus 
<400> 26 

Phe Thr Phe Thr Asn Leu Ser Ala Asn Val Leu Leu Tyr Glu Ala Pro 

Pro Gly Gly Gly Lys Thr Thr Thr Leu lie Lys Val Phe Cys Glu Thr 

20 25 30 

Phe Ser Lys Val Asn Ser Leu lie Leu Thr Ala Asn Lys Ser Ser Arg 

6b 40 45 

Glu Glu lie Leu Ala Lys Val Asn Arg lie Val Leu Asp Glu Gly Asp 

Thr Pro Leu Gin Thr Arg Asp Arg lie Leu Thr iL Asp Ser Tyr Leu 

V 0 75 

Met Asn Asn Arg Gly Leu Thr Cys Lys Val Leu Tyr Leu Asp Glu lis 

85 90 95 

Phe Met Val His Ala Gly Ala Ala Val Ala Cys lie Glu Phe Thr Lys 

Cys Asp Ser Ala lie Leu Phe Gly Asp Ser Arg Gin lie Arg Tyr Gly 

Arg Cys Ser Glu Leu Asp Thr Ala Val Leu Ser Asp Leu Asn Arg Phe 

Val Asp Asp Glu Ser Arg Val Tyr Gly Glu Val Ser Tyr Arg Cys Pro 

150 155 
Trp Asp Val Cys Ala Trp Leu Ser Thr Phe Tyr Pro Lys Thr Val Ma 

165 170 its 

Thr Thr Asn Leu Val Ser Ala Gly Gin Ser Ser Met Gin Val Arg Glu 

0 185 190 

He Glu Ser Val Asp Asp Val Glu Tyr Ser Ser Glu Phe Val Tyr Leu 

195 200 205 

Thr Met Leu Gin Ser Glu Lys Lys Asp Leu Leu Lys Ser Phe Gly Lys 
Z1U 215 220 



f • 



Arg 


Ser 


Arg 


Ser 


Ser 


Val 


Glu 


Lys 


Pro 


Thr 


Val 


Leu 


Thr 


Val 


His 


Glu 


225 










230 










235 










240 


Ala 


Gin 


Gly 


Glu 


Thr 


Tyr 


Arg 


Lys 


Val 


Asn 


Leu 


Val 


Arg 


Thr 


Lys 


Phe 










245 










250 








255 




Gin 


Glu 


Asp 


Asp 
260 


Pro 


Phe 


Arg 


Ser 


Glu 
265 


Asn 


His 


He 


Thr 


Val 
270 


Ala 


Leu 


Ser 


Arg 


His 


Val 


Glu 


Ser 


Leu 


Thr 


Tyr 


Ser 


Val 


Leu 


Ser 


Ser 


Lys 


Arg 






275 










280 










285 




Asp 


Asp 


Ala 


He 


Ala 


Gin 


Ala 


He 


Val 


Lys 


Ala 


Lys 


Gin 


Leu 


Val 


Asp 




290 










295 










300 








Ala 


Tyr 


Arg 


Val 


Tyr 


Pro 


Thr 


Ser 


Phe 


Gly Gly 


Ser 










305 










310 










315 














<210> 27 
<211> 298 
<212> PRT 

<213> Beet Yellows Virus 
<400> 27 

He Thr Thr Phe Lys Leu Met Val Lys Arg Asp Ala Lys Val Lys Leu 

15 10 15 

Asp Ser Ser Cys Leu Val Lys His Pro Pro Ala Gin Asn He Met Phe 

20 25 30 

His Arg Lys Ala Val Asn Ala He Phe Ser Pro Cys Phe Asp Glu Phe 

35 40 45 

Lys Asn Arg Val He Thr Cys Thr Asn Ser Asn He Val Phe Phe Thr 

50 55 60 

Glu Met Thr Asn Ser Thr Leu Ala Ser He Ala Lys Glu Met Leu Gly 
65 70 75 80 

Ser Glu His Val Tyr Asn Val Gly Glu He Asp Phe Ser Lys Phe Asp 

85 90 95 

Lys Ser Gin Asp Ala Phe He Lys Ser Phe Glu Arg Thr Leu Tyr Ser 

100 105 no 

Ala Phe Gly Phe Asp Glu Asp Leu Leu Asp Val Trp Met Gin Gly Glu 

115 120 125 

Tyr Thr Ser Asn Ala Thr Thr Leu Asp Gly Gin Leu Ser Phe Ser Val 

130 135 140 

Asp Asn Gin Arg Lys Ser Gly Ala Ser Asn Thr Trp He Gly Asn Ser 
i45 150 155 160 

He Glu Thr Leu Gly He Leu Ser Met Phe Tyr Tyr Thr Asn Arg Phe 

165 170 175 

Lys Ala Leu Phe Val Ser Gly Asp Asp Ser Leu He Phe Ser Glu Ser 

180 185 190 

Pro He Arg Asn Ser Ala Asp Ala Met Cys Thr Glu Leu Gly Phe Glu 

195 200 205 

Thr Lys Phe Leu Thr Pro Ser Val Pro Tyr Phe Cys Ser Lys Phe Phe 

210 215 220 

Val Met Thr Gly His Asp Val Phe Phe Val Pro Asp Pro Tyr Lys Leu 
225 230 235 240 

Leu Val Lys Leu Gly Ala Ser Lys Asp Glu Val Asp Asp Glu Phe Leu 

245 250 255 

Phe Glu Val Phe Thr Ser Phe Arg Asp Leu Thr Lys Asp Leu Val Asp 

260 265 270 

Glu Arg Val He Glu Leu Leu Thr His Leu Val His Ser Lys Tyr Glv 

275 280 285 

Tyr Glu Ser Gly Asp Thr Tyr Ala Ala Leu 
290 295 
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<210> 28 
<211> 52 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 28 

caugauaagc agcguguuua gcguaguucg gucgcaggcg auuccgcgua ga 52 

<210> 29 
<211> 52 
<212> DNA 

<213> Beet Yellows Virus 
<400> 29 

cacgacccgc agcggguuua gctcgauucg cucgcaggcg auuccuaaga gg 52 

<210> 30 
<211> 52 
<212> DNA 

<213> Beet Yellow Stunt Virus 
<400> 30 

cacgaugaac agcgcguuua gcguaguuag gucgcaggcc aucccuaaaa gg 52 

<210> 31 
<211> 52 
<212> DNA 

<213> Citrus Tristeza Virus 
<400> 31 

cacgaaccgg cucgcguucg gcguaguaag gucacaagca auuccuccaa ga 52 

<210> 32 
<211> 17 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 32 

His Asp Lys Gin Arg Val Ser Val Val Arg Ser Gin Ala He Pro Arg 

15 10 15 

Arg 



<210> 33 
<211> 17 
<212> PRT 

<213> Beet Yellows Virus 
<400> 33 

His Asp Pro Gin Arg Val Ser Ser He Arg Ser Gin Ala He Pro Lys 

15 10 15 

Arg 



<210> 34 
<211> 17 
<212> PRT 
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<213> Beet Yellow Stunt Virus 
<400> 34 

His Asp Glu Gin Arg Val Ser Val Val Arg Ser Gin Ala lie Pro Lys 

15 10 15 

Arg 



<210> 35 
<211> 17 
<212> PRT 

<213> Citrus Tristeza Virus 
<400> 35 

His Glu Pro Ala Arg Val Gly Val Val Arg Ser Gin Ala He Pro Pro 

15 10 15 

Arg 



<210> 36 
<211> 598 
<212> PRT 

<213> Beet Yellows Virus 



<400> 36 



Met 


Val 


Val 


Phe 


Gly 


Leu 


Asp 


Phe 


Gly 


Thr 


Thr 


Phe 


Ser 


Ser 


Val 


Cys 


1 








5 










10 










15 


Ala 


Tyr 


Val 


Gly 


Glu 


Glu 


Leu 


Tyr 


Leu 


Phe 


Lys 


Gin 


Arg 


Asp 


Ser 


Ala 








20 










25 










30 






Tyr 


He 


Pro 


Thr 


Tyr 


Val 


Phe 


Leu 


His 


Ser 


Asp 


Thr 


Gin 


Glu 


Val 


Ala 






35 










40 










45 








Phe 


Gly 


Tyr 


Asp 


Ala 


Glu 


Val 


Leu 


Ser 


Asn 


Asp 


Leu 


Ser 


Val 


Arg 


Gly 




50 










55 










60 






Gly 


Phe 


Tyr 


Arg 


Asp 


Leu 


Lys 


Arg 


Trp 


He 


Gly 


Cys 


Asp 


Glu 


Glu 


Asn 


65 










70 










75 








80 


Tyr 


Arg 


Asp 


Tyr 


Leu 


Glu 


Lys 


Leu 


Lys 


Pro 


His 


Tyr 


Lys 


Thr 


Glu 


Leu 










85 










90 










95 




Leu 


Lys 


Val 


Ala 


Gin 


Ser 


Ser 


Lys 


Ser 


Thr 


Val 


Lys 


Leu 


Asp 


Cys 


Tyr 








100 










105 










110 






Ser 


Gly 


Thr 


Val 


Pro 


Gin 


Asn 


Ala 


Thr 


Leu 


Pro 


Gly 


Leu 


He 


Ala 


Thr 






115 










120 








125 








Phe 


Val 


Lys 


Ala 


Leu 


He 


Ser 


Thr 


Ala 


Ser 


Glu 


Ala 


Phe 


Lys 


Cys 


Gin 




130 










135 










140 






Cys 


Thr 


Gly 


Val 


He 


Cys 


Ser 


Val 


Pro 


Ala 


Asn 


Tyr 


Asn 


Cys 


Leu 


Gin 


145 










150 










155 






160 


Arg 


Ser 


Phe 


Thr 


Glu 


Ser 


Cys 


Val 


Asn 


Leu 


Ser 


Gly 


Tyr 


Pro 


Cys 


Val 










165 










170 










175 




Tyr 


Met 


Val 


Asn 


Glu 


Pro 


Ser 


Ala 


Ala 


Ala 


Leu 


Ser 


Ala 


Cys 


Ser 


Arg 








180 










185 










190 




He 


Lys 


Gly 


Ala 


Thr 


Ser 


Pro 


Val 


Leu 


Val 


Tyr 


Asp 


Phe 


Gly 


Gly Gly 






195 










200 










205 








Thr 


Phe 


Asp 


Val 


Ser 


Val 


He 


Ser 


Ala 


Leu 


Asn 


Asn 


Thr 


Phe 


Val 


Val 




210 










215 










220 










Arg 


Ala 


Ser 


Gly 


Gly 


Asp 


Met 


Asn 


Leu 


Gly Gly Arg Asp 


He 


Asp 


Lys 


225 










230 










235 








240 


Ala 


Phe 


Val 


Glu 


His 


Leu 


Tyr 


Asn 


Lys 


Ala 


Gin 


Leu 


Pro 


Val 


Asn 


Tyr 










245 










250 










255 
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Lys lie 

Phe Leu 

Leu Val 
290 
Arg Thr 
305 

Met Arg 

Ser Ser 

Val Asp 

Gly Cys 
370 
Leu Val 
385 

Glu Ser 

Val Arg 

Ala Ala 

He Phe 
450 
Ala Thr 
465 

Gly Thr 

He Gly 

Arg Val 

He His 
530 
Gly Asp 
545 

Glu Ala 
Glu Leu 
Val Glu 



Asp He 
260 
Asn Phe 
275 

Asn Val 

He Lys 

Leu Glu 

Tyr Leu 
340 
Glu Cys 
355 

Ala Leu 

Asp Cys 

He Val 

Thr Val 
420 
Leu Phe 
435 

Phe Gly 

Arg Thr 

He Ser 

Gly Asn 
500 
Val Ala 
515 

Ala Leu 

Lys Ala 

Arg Lys 

Leu Leu 
580 
Lys Leu 
595 



Ser Phe 

Pro Val 

Ser Glu 

lie Val 
310 
Pro Asn 
325 

Pro Gly 

Leu Val 

Tyr Ser 

Ala Ala 
390 
Cys Val 
405 

Asn Met 

Glu Gly 

Asp Val 

Val Pro 
470 
Phe Ser 
485 

Ala Ala 

Asp Leu 

Thr Tyr 

Leu Phe 
550 
Phe Ser 
565 

Gly Arg 
Asp Val 



Leu Lys Glu 
265 

Val Ser Glu 

280 
Leu Ala Glu 
295 

Lys Glu Val 

Val Lys Ala 

Leu Leu Ser 
345 

Leu Pro Asp 
360 

Ala Cys Leu 
375 

His Asn Leu 

Pro Ala Gly 

Thr Gly Ser 
425 

Asp Phe Val 
440 

Val Leu Gly 
455 

Leu Thr Leu 

Leu Val Gly 

Tyr Asp Phe 
505 

His Lys His 
520 

Gin Pro Phe 
535 

Leu Lys Arg 

Ser Tyr Asp 

He He Pro 
585 



Ser Leu Ser Lys 

Gin Gly Val Arg 
285 

Val Ala Ala Pro 
300 

Tyr Glu Lys Tyr 
315 

Lys Leu Leu Met 
330 

Arg Leu Ser Ser 

Ala Arg Ala Ala 
365 

Arg Asn Asp Ser 
380 

Ser He Ser Ser 
395 

Ser Pro He Pro 
410 

Asn Ala Ser Ala 

Lys Cys Arg Leu 
445 

Asn Val Gly Val 
460 

Glu He Asn Val 
475 

Pro Thr Gly Val 
490 

Ser Ser Tyr Gin 

Asn Ser Asp Lys 
525 

Gin Arg Lys Lys 
540 

Leu Thr Ala Asp 
555 

Asp Ala Val Leu 
570 

Lys He Leu Arg 



Lys Val Ser 
270 

Val Asp Val 

Phe Val Glu 

Cys Ser Ser 
320 

Val Gly Gly 

335 
lie Pro Phe 
350 

Val Ala Gly 

Pro Met Leu 

Lys Tyr Cys 
400 

Phe Thr Gly 
415 

Val Tyr Ser 
430 

Asn Lys Arg 

Thr Gly Ser 

Ser Ser Val 
480 

Lys Lys Leu 
495 

Leu Gly Glu 
510 

Val Lys Leu 

Leu Thr Asp 

Tyr Arg Arg 
560 

Asn Ser Ser 
575 

Gly Ser Arg 
590 



<210> 37 
<211> 204 
<212> PRT 

<213> Beet Yellows Virus 
<400> 37 

Met Gly Ser Ala Glu Pro lie Ser 

1 5 
Ser Leu Ala Asp Gin Thr Cys Leu 
20 

Arg Lys Asn Phe Glu Glu Cys Leu 

35 40 
Asn Leu Gly lie Ala Leu Gly Leu 



Ala He Ala Thr Phe Glu Asn Val 

10 15 
His Gly Glu Asp Cys Asp Lys Leu 
25 30 
Lys Leu Lys Gly Val Pro Glu Asp 
45 

Cys Leu Tyr Ser Cys Ala Thr lie 
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50 










55 




Gly 


Thr 


Ser 


Asn 


Lys 


Val 


Asn 


Val 


65 










70 






Ala 


Ser 


Phe 


Gly Gly 


Gly 


Lys 


Glu 










85 








Asn 


Ser 


Phe 


Leu 
100 


Gly 


Ser 


Gin 


Lys 


Leu 


Arg 


Cys 
115 


Phe 


Cys 


Arg 


Thr 


Phe 
120 


Lys 


Glu 
130 


Tyr 


Arg 


Gly 


Lys 


Leu 
135 


Pro 


Gly 


Leu 


Pro 


Ala 


Glu 


Asp 


His 


Tyr 


145 










150 






Ser 


Thr 


Glu 


Leu 


Thr 
165 


Asp 


Leu 


Gin 


Glu 


Asn 


Ala 


Thr 
180 


His 


Thr 


Glu 


Phe 


Leu 


Lys 


Gin 
195 


Leu 


Gly 


Arg 


Gly 


Leu 
200 




60 

Gin Pro Thr Ser Thr Phe He Lys 

75 80 
Leu Tyr Leu Thr His Gly Glu He 

90 95 
Leu Leu Glu Gly Lys Pro Asn Lys 
105 no 
Gin Lys Asp Tyr He Ser Leu Arg 
125 

Pro He Ala Arg Ala Asn Arg His 
140 

Leu Ala Ala Asp Phe He Ser Thr 
155 160 
Gin Ser Arg Leu Leu Leu Ala Arg 

170 175 
Ser Ser Glu Ser Pro Val Thr Ser 
185 190 
Gly Thr Gly Arg 



<210> 38 
<211> 216 
<212> PRT 

<213> Beet Yellows Virus 
<400> 38 

Met Leu Ala Pro Glu Ala Arg Gly Asp Leu He His Phe Thr Glu Asn 

1 5 10 is 

Thr Arg Asp Ala Met Glu Thr Phe Phe Asn Ser Tyr Asp Leu Ala Glu 

20 25 30 

Tyr Ser Glu Val Asn Pro Asn Lys Leu Asn Arg Lys Glu Thr Asp Glu 

35 40 45 

Leu Leu Gly Val He Arg Glu Arg Phe Lys Ser Glu Leu Val He Thr 

50 55 60 

Asp Glu Asp Phe Val Lys His Leu Ala Phe Ala Leu He Arg Ala Ala 
65 70 75 80 

Asn He Thr Thr Ser Val Lys Val Asn Tyr Val Gly Ala Tyr Glu Tyr 

85 90 95 

Thr He Gly Gly Lys Lys Phe Leu Val Lys Asp Ala Trp Val Phe Pro 

100 105 no 

Leu He Lys Glu Cys Met Lys Lys Phe Asn Lys Pro Asn Pro Val Arg 

115 120 125 

Thr Phe Cys Ala Thr Phe Glu Asp Ala Tyr lie Val He Ala Arg Ser 

130 135 140 

Leu Pro Lys Leu Phe He Asn Arg Thr He Gly Lys Arg Gly He Pro 
I 45 150 155 160 

Ser Gly Tyr Glu Phe Leu Gly Ala Asp Phe Leu Thr Ala Thr Ser Val 

165 170 175 

Cys Leu Asn Asp His Glu Lys Ala He Val Leu Gin Ala Ser Arg Ala 

180 185 190 

Ala He Asp Arg Ala Val Ser Ser Ser Val Asp Gly Lys lie Val Ser 

195 200 205 

Leu Phe Asp Leu Gly Arg Leu Ser 
210 215 



<210> 39 
<211> 215 
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<212> PRT 

<213> Beet Yellow Stunt Virus 
<400> 39 

Met Ala Gly Gly Asn Asp Glu Gly Ser Asp Asp Ser Ser Ala Ser Gin 

15 10 15 

Thr Met Thr Ala Lys Asp Met He Phe Ala Pro Phe Glu Asn Phe Ala 

20 25 30 

Arg Ala Ser Ala Thr Cys Leu Asn Gly Glu Asn Lys Lys Lys Leu Phe 

35 40 45 

Glu Glu Phe Ser Val Arg Val Lys Thr Gin Asp Val Thr Glu Ser Gly 

50 55 60 

He Pro Thr Thr Leu Gly Met Thr Leu Tyr Ala Leu Ala Thr Leu Ser 
65 70 75 80 

Thr Ser Ser Lys He Asp He Glu Asp Lys Thr Pro Leu Val Ser Ala 

85 90 95 

Lys lie Asp Ala Val Asn Val Thr He Thr Tyr Glu Asp He Lys Asn 

100 105 HO 

Phe Val Asn Ser Leu Thr Leu Leu Lys Asn Tyr Lys Asn Lys Leu Arg 

115 120 125 

Val Phe Ala Arg Thr Phe Glu Glu Glu Tyr Leu Arg Phe Val Arg Gin 

130 135 140 

Tyr Lys His He Leu Pro Asn He Ala Arg Ala Asn Lys His Gly He 
145 150 155 160 

Pro Ala Asp Tyr Ser Tyr Leu Ala Ala Asp Phe Val Gin Thr Ser Asn 

165 170 175 

Leu Leu Lys Glu His Glu Gin Ala Val Leu Leu Glu Gly Arg Asn Ala 

180 185 190 

Ala Thr Ala Ser Ser Gly Thr Thr Arg Glu Ser Ala Val Asn Leu Lys 

195 200 205 

Tyr Leu Gly Gly Ser Ser Lys 
210 215 



<210> 40 
<211> 226 
<212> PRT 

<213> Beet Yellow Stunt Virus 



<400> 40 



Met 


Pro 


Pro 


Gin 


Pro 


Gly Ala 


Glu 


1 








5 








Ser 


Ser 


Leu 


Glu 


Val 


Phe 


Ser 


Ser 








20 










Phe 


Phe 


Asn 


Asn 


Phe 


Asp 


His 


Lys 






35 










40 


Leu 


Leu 


Asn 


Glu 


Asp 


Glu 


Leu 


Arg 




50 










55 


Leu 


Lys 


Thr 


Asn 


Leu 


Lys 


Ala 


Leu 


65 










70 






Ala 


Phe 


Phe 


Leu 


Leu 
85 


Arg 


Ala 


Ser 


Glu 


Tyr 


Lys 


Gly 


Ser 


Tyr 


Ser 


Tyr 
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a 

<210> 47 
<211> 61 
<212> DNA 

<213> Beet Yellow Stunt Virus 
<400> 47 

ttaagccctc acagagegag aacgttggca 
a 

<210> 48 
<211> 61 
<212> DNA 

<213> Citrus Tristeza Virus 
<400> 48 

ctaagctccc acagagtggt agtggtctca 
a 



Vai 


Glu Ala Leu 


Phe 


Asn 


Leu 


Vai 




395 








400 


Vai 


Arg Arg Gin 


Phe 


Met 


Gly 


Arg 




410 






415 


Tyr 


Arg Asn Leu 


Gly Leu 


Arg 


Phe 


425 






430 




Pro 


Ala His His 


Gly Tyr 


Leu 


Tyr 






445 






Asp 


Gly Ala Vai 


Thr 


Ala 


Asp 


Glu 




460 








Ser 


Ser Vai Asp Vai 


Met 


Cys 


Lys 




475 






480 


Pro 


Phe Asn Arg 


Leu 


Arg 


Arg 


Gly 




490 






495 


Gly 


Ala Arg Gly Ala 


Ser 


Ser 


Arg 


505 






510 




Ser 


Gly Phe Asn 


Leu 


Pro 


Tyr 


His 



525 



agtggtgctt agtgcgtatg taaattacga 60 

61 



agagecaatt agtgtgtgtg tagtataatt 60 

61 



agtgaggctt aacgtatgcg tgaaccaaag 60 

61 



-37- 



